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TTU*: INTl'RNATfONAl, INSTiTrTK ()1< AGlUCUl,Tinil4 


OK'l(.t\ Up tith iNpTItUTi; A IIHWHi WATlUXAT, Tk-iiAI'Y 

The Inti'tnJitioini! In.tifiitc ol Ai'ru'tiaiuc *.«, (•htaWi'^liPtl tinder tile 
Interiiatiuiiril Trt*,i1v td 7 June ukk,. wltieh w.ts rntified by forty govern- 
iiseiif s. Twenty-two 111 hei gcweninient*. h,i ve -inee .ullteied to! he Institute. 

It i'f n fiowunni-nf in.tittition in whinh eaeli emmtty n. tetneferited 
hy dflog.iteTI k' Inslitiite is couitm ul of ,1 tVtietal AsstinWy and a 
Peimiiiieiit I'oiiintiitt’e. 

The 1*1 lilnie, .iHv.iV' rinifiuiiig its attention to the intenuitional 
ii'l'eti 111 liii 1 ,,Mil lit. (jiii") Kill' eoinviiu'd,' Imll: 

((/) eolh'i'), fndv niul imhli'-h ,ts |(i()uiitt!y no possible, stateticnl, 
U'clniie,!!, ot icononiie infoiftintioH eoncetiinig farming, vegetable and .uii- 
inal jioulnet’, ti.ide in .igttenlUtial pioduee, and the ]nWs ptevailing in 
tile v.'iion , III (iket •; ' ,* ■ » 

(fi) coinmuaicite the aUive informnlion .is soon as possible to those 
intere'.led ; 

(f) Midie.iii' the wages paid ftir farm work; 
id) leeniil new dise-ees of pl.mts which may appear in .any jmrt of 
the world, howiiig the U'ginns infeeted, the iimgretw of the diseases, and 
if jxH'ible, ,niv effective remedir*; 

(e| tiniy tpie .lions (Muncrning .igriailtural co-openitiou, insurance 
and nredii lioin every point of view; colled and publish• informathm 
which juigiil trtove of value in the viirions ftninlrics for the organization 
of ngricnltimil oH»jH?ratton, itisnrauce and crcilit; 

if) siifjiHit ior Ik* approval of the varimis goveniments, if iietH'ssary, 
moiLsnrcs for the protr'ction of the common interests of farmers aiul {or 
the improvement of their condition, utilizing ff>r tliis puqiose all available 
souices of information, such a.s resolutions passed by iatcniational or other 
agnciiltural e(mgre.sses and societies, or by .sdeatific and learned bodies, etc. 



WEIGHTS, MEASURES AND MONEY OP THE VARIOUS 
COUNTRIES WITH THEIR ENGLISH EQUIVALENTa 


X Archine (Russia) 

1 Atdeb (Bgypt) 

1 Ardeb of wheat (Egypt) 

I Ardeb of hulled maize (Egypt) 

I Ardeb of barley (Egypt) 

I Ardeb of imdecorticated rice (Egypt) 

I Ardeb of decorticated nee (Egypt) 

I Arpent (Canada) 

I Are [too square metres] 

I Arxoba (Brazil) 

I Arroba (Cuba, Guatemala, Paraguay, Peru) 
t Arroba (Mexico) 

X Bale of cotton (Brazil) 

I Bale of cotton (United Slates) 

I » » » » > 

I Bale of cotton (India) 

X Barrel of wheat flour (Canada, United States) 

I Bar, see Millier 
1 Bow (Java, Putch Indies) 

I Bushel (United States) 

I Bushel of oats (United States) 

I Bushel of oats (Canada) 

I Bushel of wheat or potatoes (United States) 

I Bushel of barley (Canada, United States) 

X Bushel of rough rice (United States) 

I Bushel of rye, shelled maize, linseed (Canada, United Stales) 
X Cadastral arpent (Hungary) 

I Cental 

I Centiarc [lo square metres] 

X Centigramme 
I CentiUtre 
I Centimetre 
X Centisiere 

X Centner (Germany, Austria, Penmark) 

X Centner (Sweden) 

X Cho [6o ken] (Japan) 

X Chp (Japan) 

1 Crown [loo heller] (Austria-Hungaiy) 
t Crown [ICO ,axe] (Penmark,Norway, Sweden) 
t Cubic centimetre 
X Cubic metre ^ 

t Pecagramme [xo gramme^ ^ 


as 


541 la*) bushds 
twt, 

-! 75jHo < \yi. 
s* ^62 1 r cwl. 

5*72812 <vvi* 

3 8i8j3 <.wt. 

0 84501 aciea 
107*639x5 squate ieet 

33 06951 lbs» 

2*5 3584 ^ 1^8* 

25 3b687 Urn* 

396.83415 lh5. 

500 IgtOHsI 

478 U) (ik1) 

400 lbs. 
x.75bOX cwt. 

76.36098 squat<' U 
0,06806 bushels (IHi()! 
32 lbs* 

34 lbs. 

60 lbs. 

48 lbs. 

43 lbs, 

56 lbs, 

i,4Zvoi Acres 
100 !b»* 

Jfo.7(>30« square feet 
A45432 gmhm 
0.0022 gallows 
0*3937^^5 inrhes 
0*353x5 feet 
XXO.23X7X lbs. 

93*7x238 lbs. 

XX0-.3O327 yards 
2*45068 acres 
tod at par 
i^x Vf«l at par 
0.06x02 cubic inche* 
1*30795 cubic yards 
0*35275 02* 



WEIGHTS, MEA-SUl-mS AHD MONEY 


V 


I Decalitre [lo Htresj 
1 Decametre [lo mettesj 
I Dccure (sooo squat c metres] 

X Decastere [lo cubic metres] 
t Dcciatc [to square metres] 

% Dectattue [c tclietweitj (Russia) 

X Dedgraaime 

% Decilitre 

I Decimetre 
t Decistere 

t Dmar, goki [loo paia] (Serbia) 

X Dollar, gold, $ [too cents] (United States) 
i Drachm, gold [loo lepta] (Greece) 
t D2. » Doppclssenlner (Germany) 
t Egyptian kantar (ginned cotton) 

X Feddan Masri [34 Kirat Kamel) (Egypt) 
t Florin, gold, or Gulden [im centa] {Netherlands) 
t Franc [100 centimes] (France) 

I Gallon (Uniteil States) 

X gramme 

I Hectate [roooo sqmire metres] 

I Hectogramme (100 grammes) 

I Hectolitre [loo litres] 

X Heclonietre [loo met res j 
I Hcctostfre [roo cubic metres] 

I JatTS (Mexico) 

X Kadnatral hold, see Cadastral arpeat 
t Kin (Japan) 

X Kokoii [xo toj (Japan) 

X Kokou of oats (Japan) 

X Kokou of cocoons (Japan) 

I Kokcjtt of wheat and ami*ie (Japaii) 

X Kokou of barley (Jaimn) 

I Kokou ol naked barky (Jaiam) 

I Klokou nf rice (Japan) 

X Kopek (Hui^ia) 

X Kmm (^apan) 

X X#el, goM,|;xoo hani] (EunmniaJ 
X X^cti [xoo ftatinki] (Bulgatia) 

I I#im [too centestel] (Italy) 

I j;itre 

X Umz&m (Hicamguai,Guatemala) 

I 3 ^rk [xoo Ffennlge] (G^finsny) f, 
t Mark [xoo pennl] (Hnlaud)«^ #1 


I 


3.i«) 976 gallons 
33.80840 feet 
1 195*9^637square yards 
13*07951 cubic yards 
xi.959Bbsqttare yards 
3.69966 acicfe 
1*51333 grains 
0,032 gallons 
0.0037497 bushels 
3 9 i 7 or inches 
3,53146 cubic yards 
9 d at par 
4AxVn// at par 
9 *®/m(/ at par 
230 46341 lbs. 
99,04980 lbs* 

X.03805 acres 
xs' 7 ^^lud at pat 
K}^%*d lit par 
0,83270 gallons (Im.) 
0 . 035 S 7 02. 

2*47109 acres 
3*52746 02. 

21*911755 gnilons 
2.74967 bui|beJ8 
209,36x33 yams 
13^*79505 cubic yards 
7.22642 quarts 




1.32278 lbs* 

X.5S726 quarts 
1.350x4 eswt 
82.67268 lbs. 

2,58356 cwt, 

2.06685 cwt, 

2.69428 cwt. 

2 , 8 o 5 ox: cwt. 
xHm farthing at par 
^ 8.26758 lb«. 

at par 
9 *•/•* i at par 
9 *V«i d at par 
0 . 2 x 998 gallons 
o.o2f5 bushel 
*1*72665 acres 
t%*kd at par 
pir 



VI WEIGHTS, MBASITKES AND MONEY 


1 Maimd Factoi^ (India) 


5'4.^709 lbs. 

X Matmd Impenal (India) 


82,28136 lbs. 

I Metre 


3 28084 feet 

I Milliare 

St 

1,07639 square tcel 

I Milhgramine 

« 

0,01543 gtains 

I MilHHtre 

aa 

0.0002c gallotH 

I Millimetre 

css 

0,03937 indit'S 

I Millistere 

sa 

61.02361 cubic nichei? 

I Myriagramme [loooo grammes) 

= 

22,04634 lbs. 


1 as 

2 i99*755'i9 

I Mytialitre [loooo litres) 

1 a=r 

274 9670 X bushels 

X Myriametre [loooo metres] 

ss 

6 2x373 uiiles 

I Millier [i ooo ooo grammes] 


19 68426 cwt* 

I Milreis, gold (Bra2il) 


2$ 2‘Varf at pat 

r Milreis, gold (Portugal) 


4& at par 

X Mmot (Canada) 

as 

1.07306 bushels 

I Morgen (Union of South Afnca) 

J “ 

i «= 

2.11654 acres 

24 gallons 

1 Mtud ( » » » ) 

3 bushels 

X Oka (Greece) 

sa 

2.^^5579 ^^>6* 

I Oke (Egypt) 

xa 

2,75x38 lbs. 

X Peseta, gold [loo c^ntimos] (Spain) 

«s: 

at par 

I Peso, gold [loo centavos] (Argentina) 

isae 

$s XI *Vm{/ at par 

z Peso, gold [loo centavos] (Chili) 

« 

i«j 5*Vii^/atpar 

1 Pic (Egypt) 

css 

3,46646 feet 

I Pikul (China) 


133-27675 lbs. 

I Pikul (Japan) 

=! 

132.27805 lbs. 

X Pond (Russia) 


36.11292 lbs. 

X Pound, Egyptian, gold [loo piastres] 

3 SS 

£i o.6*V«i at pur 

I Pound, Turkish, gold [loo piastres] (Ottoman Empire) 

*s 

i8so”/«*i/ at par 

I Pund (Sweden) 

sss 

0.9372^2 lbs. 

X Quintal 

a. 

1,96843 cwt. 

X Rouble, gold [loo kopeks] (Russia) 

»» 

2 ft X at par 

I Rupee, silver (i6 annas] (British India) 

KU. 

xs 4 at par 

X Square metre 

aa 

1,19599 square yards 

I Stere [i cubic metre] 

tm 

X.30795 cubkyards 

X Sucre, silver (Ecuador) 

me 

IS 11 %*d at par 

I Talari [ao piastres] (Egypt 

’tern 

4 s X ^%d at par 

X To (Japan) 

1 M 

0,49601 bushels 

1 m 

3.96815 gallons 

I Ton (metric) 

m 

0,98421 tons 

X Verst (Russia) 

am 

XX 66,64479 yaxils 

I Ym, gold [a fun or lOO sen] (Japan) 


2S o%$d at par' 

X Zentner (Geignany) 

m 

no,23171 lbi« 



In quoting articles, please mention} 
tnternatlonai Review of the Science and Practice of Agriculture, 
Iniernaiionai Institut e of Agriculture. 
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ORIGINAL ARTICLES 


DIFFERENT TYPES OF SOIL FORMATION 
AND THE CLASSIFICATION OF THE RESULTING SOILS 


The question of soil classification and the principles on which 
il should be based are far iioni being new, but iny decision to treat 
this subject again in the pages of a scientific journal may be justified 
by the fact that experts themselves are not unanimous in their views 
and often even niisundc'rstand one another. 

It would seem natural to base the classification of the soils stud¬ 
ied upon their external appearance and internal proiiertics taken 
us a whole, the essential and dominant characters and properties 
being considered in the first place. Here, however, a further quest¬ 
ion arises, which of those characters and properties are to be consid¬ 
ered dominant iu the case of a soil. 

Is it, for instance, a matter of importance whether the soil is 
derived from grmiitc, cUorite, or diabase ? No, for researches in tlie 
field have shown that tinder similar external conditions, all the above- 
mentioned rocks give uniform soils, while on the other hand, wc 
know that under the influence of dissimilar external factors, soils 
differing profoundly from one another may be produced from the 
same tyiie of granite. Is it a question of any moment whpther one 
soil is formed on a clay subsoil, while in other cases, the subsoil is 
a clayey-sand, or a sand ? The type of the subsoil makes no differ¬ 
ence, for nature proves to us that beneath subsoils wluch ure unlike 
in their physical composition, there occur soils similar du respect to 
other and more important ijropertics. • 

All soil researches m&de jAthe field have taught us that the chief 
properties of soils arise in the actual J>rocess of their formation,, for 

1 — Asr. ing. 
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during this process, they receive an imprint that eauiKrt lu- effaced 
by mineralogical, mechanical, or even chemical differences, in llu' 
parent rock. 

The above properties are due partly t«) the changes takiitj,!, pl.u c 
in the organic substances, and partly to the disintegratioti of ilu 
minerals and the transport of the final products of bfilt these ptoeesst 
into the successive layers of the soil. 

Re-decomposition of the organic matter of soils is the resuil 
of the hydrolysis of the protems accompanied by oxidation, anti in 
some cases, by condensation. 

The picric compounds, and many other hydrolytic products of 
the proteins, are believed to play the principal part in the formation 
of humus. The humification of lignin is produced at the expense of 
the phenol and quinone groups it contains. The tannic matters 
break down with the formation of tannomdanic acid and the oxy- 
quinones (i). 

I will mention only a few examples which are far from exliausting 
all the products of the humification process (2). 

It IS certain that the energy employed in the decomposition of 
the organic detritus in the soil varies according to the different ex¬ 
ternal (chiefly climatic) conditions; thus, the intermediate decom¬ 
position products known by the name of humus, must tiecessaiilv 
differ in the soils of zones having dissimilar climates. It is true 
that we do not yet possess the data required for distinguisliitig the 
bumus of soils by means of its organic compounds, but this does 
not prevent our putting forward the tlieory that Hie humus iti s<jiK 
in different dimates is not of the same character. 

The question of the decomposition of organic remains and of 
thdr transformation into humus is not at present sufBeiently expluiii- 
ed, but if it is impossible to follow all the changes occurring itt the 
various groups of organic matter, we possess on the othej Imnd. 
fuller knowledge respecting the disintegration of minerals. 

In 1906 ,1 showed, in the case of a series of minerals, in my treat- 
fee on the proce^ of decomposition, that the breaking down of 
the silicates and. of the alumino-siUcates fe, in short, a progreswive 
bydrdytiq process. Between the mi n eral in its fresh condition, and 

pi 

(1) i:KOt3rs$ov, pottt rdiiide du bol, Part h Procemub dt* la 

fomatiem cle Pacide humique. P^trograd, 1917. « 

(2) ThQ wrks of Ameiican investigators (ScimBiNKR, l*ATirK«n»j im llu* 

daesoicai coxisUtmtiott of the hijmtts of aQil of great interest. 
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tlu‘ final products of its disintegration there comes a series of inter- 
inwliatc products that aie often of crystalline structure This pro¬ 
cess is best obseived in the alteiation of the micas ; the latter undergo 
a piogressivc inodilicnticm until they reacli kaolinite, and all the in- 
teniU'diaU' products aie clearly crystalline. 

Mv own auahscs of <lt'cntiiposing micas have definitely shown 
the basal metal to be gradually replaced by hydrogen, the micas are 
Itaiisfoi iiKsl into aci<l salts leaving as a residue kaolinite. 

Among the »!ecoiupositinn products oi biotite, there is found in 
addition to kaohn, the (|uarlz resulting from the breaking up of the 
olivine gioups which occurs according to Vernadskv (Member of 
the Acuclcmy), in the lateral chain of the biotite and has the for¬ 
mula (Kn)/(A 1 Fe), Si A (Mg.Fe), Si O,. 

Naturally, llu* dual product of muscovite is kaolin (without 
quart?-), hence the kaolin scales derived from muscovite can be dis¬ 
tinguished from those derived from biotite. 

The same principle governs the decomposition of the other alu- 
miuo-silicates that form the salts of the group of micaceous acids 
.such us the nepheliue group, the ganiets, epidotes, vesuvianite, leu- 
cite, the feldspars, seapolite etc. 

The minerals containing at the same time alumino-silicates and 
the mica group, or alumina-silicates and the chloritoid group (Tscher- 
MAK,s’ silicate), decompose in quite another manner. They are p3rr- 
oxenes and aniphiboles contamiug alumina and forming three groups 
of isomotifiiic uiixtuRis' the metasilicalcs (R" ,Si O,), the ahttnino- 
silicates with the mica group R' (A 1 Fe), Si, 0,3 and the chloiitic 
group, or TscuivRMAk's .silicate (R" A 1 ,. Si Of,). 

Tire clay which is the final product of the alteration of minerals 
differs perceptibly from kaolin, in constitution, optic properties 
and its grewiisli-grey colour. Tins clay goes by the name of 
amuxite. 

Previous to the formation of anaurdte a whole series of inter¬ 
mediate add salts are found. 

The final decomposition of zeolites is halloysite, which also pre¬ 
cedes acid salts. 

As regards the group of the chlorites which, according to 
Vbsnabsky, are the salts of chloritic add, the qu^on of the 
final products of thdx decomposition is not yet dear; no doubt 
however, they are transformed into day, though we know 
nothing of the nature of *the'latter. The researches of Prof. Zt- 
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MIATSCHBNSKY (x) Oil ctinocUoritc show tliai it is easily In tholysi'd 
■with the foritiatioii of acid salts, but needless to say, onlv Jlie fust 
products of decomposition can be obtained in tlie labor at orv. 

The silicates tkit do not contain oxides of the type F>, < >_ me 
the salts of silicic acid, generally the oitho and tucla acids. In al 
tering, these iortn more and more acid salt.s (seTpent.iue, laic, etc.), 
their (Inal ie.sidue being a free acid, or ratlicr its anhydride, in the 
form of (piartz. 

Such is the simple scheme of the alterations taking jiiacv in the 
silicates, or alumino-silicates, of soil. If, hovvevei, as occurs in the 
tropics, the process of decomposition is very energetic, the clays 
also become decomposed. We do not at present know how the aln- 
miaiuni is split off and are obhged to content ourselves with more or 
less probable hypotheses. 

Ill this comiection, we may observe that, by the action of distil¬ 
led water, or of water saturated with carbon dioxide, it has been 
found possible to produce, in the laboratory not only the hydrolytic 
decomposition of the alumiuo-siUcates, in wliich case hydrogen re¬ 
places the metal of the base, but also the liberation of small <iu anti¬ 
ties of alumina (2). Probably this is due to small amount of the 
silicate of aluminium being dissolved by the caustic alkali, or curbo 
nate, which under experimental conditions, is often left for some 
time in contact ■with the mineral being analysed. 

The above data show clearly that the chanroCet'hlic minerals foTtn- 
ing the natural components of soils are not constant in their cntiipo- 
dtion; they form a group of compounds to wliieh ( 1) Inis 

applied the term m liable. 

Since humus is composed of a group of .sulrslaiux's ilial are .still 
more instable and inconstant, it may certainly be assert,ed that the 
soil should be called the kingdom of mutable coinpouinls. 

In analysing the decomposition processes, it must not be hngol- 
ten that the alteration of minerals, like the disintegration of otganic 
substances, takes place with an unequal degree of intcn.sity, being 

(1) Zemiatschensej, Elude ssur Ics argUes rus'iw. (Study mi Rut,s,iiiii clayi,). Truvmx 

4t In Section 4es matkiaus n-rgileux tie la Commission do Vinvcsligtition rfii /urto produchnis 
mtunllm de la Ru^su, d des Sctences, Peirogiad, *1)23. 

(2) See, H, T!>chermak$ Mineral, % Peirogup^h Mmeilungm^ 

asid mxong the irecciRt itirestigatorb. DAiKUHiURA Jxi the Bulkim of the Imp. Cmtt. Agm. 
Bmion Japan, 1914, Vo]^^ IX, Ko. i, ^ 

(3) Fershan, a mutabies Ams V^otQ$ teire#txc» Rmmil m I'hmmmtr tin 

mmmrsaife du imvaU mentiftque de W* 1* Vernadsky, Moscow^ 19x4,1 
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iiiilucmx’d by diflVionl CKlei'ttal conditions, cMefly climatic factors, 
bonce the alloiation products of minerals cannot be the same* in zone.s 
with diffoioiit climates, 

'i'licu-loic, ^ivoii till' vniioty in the cliaiactcr of hunitis and in 
the siibslances puxlw'cd by tlit' alteration of the mmoiuls, wc might 
jju’siippose thill Si’iii’i'rf/ Ivfh’s of soil jtnHialion would exist on the 
smface of the (‘iutli, jiid indeed, wc know 3 tlUJa'cid wavs in which 
soils ,uc fonuod. 

It is .self-evident tlmt lliesc types being forniaitons of a gcogtapdi- 
jcal cliaiactet evmnui l)o cleaily iriarked ofi from one another They 
form a scries of tiunsit.ion .soils, foi which reason wc may lind many 
varieties witliin tiie region of eneh tyj>c. 

VViiai has alieady lieen said pioves tliat every type possesses 
its i’.jHvial iat.e oi decomposing ojganic substances and of di.sinte- 
giniing mineials. 

liacli type is alilo to retain, or to lose by elimination, any pro¬ 
duct, of eithei pioce.ssi it thereioic lesults that every soil acquires 
characters and mdividual properties, amongst otliens its morpliology' 
(colour, structure, texture etc), for it is indisputable that the morph¬ 
ology of a soil is only one of the eficcts of the process of its formatron. 

The types mentioned above are. 

1) the lateritc type; 

2) the " podsol ” type; 

3) the .steppe soils type. 

4) tire " .soloiictK ” ty])e ; 

5) the type of marsh soils with the snb-type of saline soils, 
or “ solontschaks 

The following is a conci.se suminary of each of these types: 

f.A'ri'iui'i'H 'I'Yi’W. - - The energy of tlie decomposition of the or¬ 
ganic matter is intense, resinous and waxy substances alone resisting 
disintegration. The soil retains little humus which, on account 
of its not being saturated with absorbed bases, easily passes into the 
condition of mould. 

The alteration of the alumino-silicates is complete leaviag as 
a residue free silicates of aluminium; the hydrates of iron and of 
rnangaiK‘se and titanic acid accumulate. 

I'he iiascs (alkaEs imd alkaline earths), and the, silica of the 
.silicates are energetically leatjlied. 

“ ” TYm>; («ee Table I, %, i). — The decomposition of 

the organic detriim i$ Ie,ss rapid than in the preceding case. The 
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humus accumulates in large quantities, but ih not sattiralMl with 
bases (lime especially being deficient), thus it easih passi-s into ilu' 
condition of " soil The “ soils " derived from Imuuis, togithm 
with the hydrates of the sesquioxides of iion, luauganese, and to simu- 
extent, those of aluminium, form the (" flrLsteiuThe 
“ soils” of the humus, which in the present east' play Ihe pait, of 
preservative colloids, draw down into the lower Injias the nnifhh 
matters in suspension. Therefore the upper strata aie coanser in 
texture and become rich in silica, whereas those that are tuuie 
deeply seated, where the muddy matter is arrested, become viscous 
and compact. 

The decomposition stops at the formation of add silicates aiul 
alumino-silicates; the day seems to collect in minimum quantities. 

SterPE son, type. -- The decomposition of organic detritus is 
slow; the humus accumulates, and being .saturated with lime, moves 
little. Its immovability causes the arrest of the muddy matter 
which does not filter from one layer into another. 

If the lime with which the soil was saturated were washed bv 
increasing moisture, the humus would become more distributi'd ami 
would gradually change into " podsolic ” soil. This process, wliicli 
has been studied in the tchernosem, w^here forest vcgclatiou has 
encroached, is termed degradation. 

The salts resulting from the processes of bumifleation and disin¬ 
tegration are not entirely washed out. The less soluble compounds 
(carbonate and sulphate of lime), are retained in coirsideialde <jua»li- 
ties m the subsoil, and sometimes even in the supeiltdal hiyets. 

The silicates and alumino-silicates undergo little alteiaiioii, only 
slightly acid salts and no clays being formed, therefore the stejtpes 
are always rich in bases. 

" SoEONETz ” TYPE. — In this Ijqje of .soil (.see Table II, tig. ij), 
the decomposition of organic remains is less intense than in the* 
steppe soils, but as its humus is saturated with sodium, the pioee.ss 
tabes place in an alkahne medium. The presence of iun.s (Oil)',, 
promotes the passage of the clayey matter from the suiwirtidal 
strata to the deeper-seated layers, hence the former become rich in 
quartz and silica and the latter in alumina, and in the hydrates 
, iron and of ig^anganese. 

The alteration process goes on rqore energetically thsui in step- 
I^ .soil, but oh account of the alkalinity of tk; solutions, the alnmino- 
■ 'rilicates are partially dissolved. 
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Marsh sou, tyi’I-!. - - Decomposition is hindered by the excess 
o£ moibtnro. The oruianic remains collect in the form of peat, that 
is to say, their carbon eoiitenl becomes higher. The lack of oxygen 
contributes 1o the Jiiiination of ferrous compounds, such as Fe CO^ 
Fc\ , 8 HO b'e vS i<‘c SO,, and other sulphates and even 
oxalates. 

The allemtion may he more energetic owing to the substances 
being continually iu contact with water; further, the fomalion of 
cla) h, as well as the partial solutioir of tlu' almnino-silicates, may also 
take ])lace. The mansh .soils of Europe and of North Asia, can be 
regaidcd as iuanganese-£orrugtnou.s “ solontscliaks ”. Towards the 
.south (in the pre-steppes), they are replaced by carbonate “ solont- 
sduika ", uikI still fiulher south, by sulphate, haloid and mixed 
‘‘ solontscliaks 

'rirese sure the principles upon wlrich I have determined 5 ts^es of 
soil formation: let us now pass on to a more detailed description 
of their varieties. 

EaTOKT'I'Tv TYI’B. 

1) Eaterite .soils in whiclr the characters of the type are very 
pronounced. 

2 ) The red soils of trojrical regions, iu these, the type charac¬ 
ters are less distinct. 

3 ) The " Red Soil ’’ of latitudes with a warm, but temperate, 
dimatc; the type characters are still less marked. 

4 ) Yellow soils transitional between the laterite and the " pod- 
sd ” types (Southern France, Central Japan). 

POnSOL TYPH. 

A. ~ Primiltve podosoHc soils. 

1) The brown soils of Prof, Ramann. — These mark the first 
.step in the transition from the laterite to the " podsd *’ type, and 
they occur within the limits of the latter, 

2 ) Tha forest" podsoUo ” soils which are divided into “ podsol ” 
soils, podsolic soils, slightly podosoHc soils, and dissimulatedpodsol" 
soils (variety found in the northern regions). 

The “ podsols " have a discoloured, very distinct whitish layer 
Aj. The horizon coloured humus, A,, is often^scmrcely noticeable, 
but the horizon B, where .the products of leaching are arrested, is 
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dearly to be distin^uifehed. Tbc “ alios" (“ Ujlsicin "), i-i ah\.u-. 
present. 

In the podsolic soils, the horiKon A., and B .nn- lus.s disliin-i. anij 
the " alios” rarely forms. The slightly podsolic soils have no liou- 
zon Aj, which is usnalty replaced by separate blnish patches, .il 
though sometimes even these ure abseiil, 

2 'he northern dissinmhiicd 'I'odHnf xoils flitussia in Asia), pos-c-. 
all the horizons of the podsolic soils, but they arc not clenil) inatUcd 
off, and can theiefoie only be recognised with diil!<'ulls’ In file 
north-east of Russia in Itiuiopc (MuTinauiaii Coast), duaif ](odv)l!>- 
soils are formed; in these all the horizons are distinct, but vei\ thin. 

3) Podsolic meadou' soils. — The horizon A„ is clear and 
somewhat tliick; horizon A, is always of a dirty grey colour ; tin 
“alios" nearly alwayvS fornr.s. Between the tneadow soils and the 
tcheruosem, come the transition soils known by the naiiH'of p-setido 
tschemosem (in Wcsterir Siberia). Thus with this .soil gump an; 
connected the mouniaiu meadw soils amongst which an* soiiieUtncs 
found soils passing into the tschemosem. 

4) Peaiy podsolic soils and “ gky ” podsolic soils (t). -- The 
upper layers are peaty; horizons Aj and A^ are always distinct. Hori¬ 
zon B, is lacking in “ gley ” podsolic soils ; its place is tilled by a 
“ gley ” horizon representing a deoxidised variety, that is to suy, 
a soils containing protoxides of iron, and of a greenish, bluish, 01 
greyish colour; it is formed by the action of the subtenancan water 
table. 

B. Podsolic Soils of Secondary Origin. 

5) The secondary podsol represents the last, stage nf disinte¬ 
gration ; horizon Aj and A^ have no structure, the first is grey and the 
second whitish. Horizon B is brown and rather thick, at its lower 
boundary the leached carbonates acarmirlate; the " alios ” i.s gener¬ 
ally absent. In the dayey-sandy podsols, there oectir beneath 
the humus-stained horizon, thin bands of “ alios ” that wiml about 
in the ground, sometimes crossing one another (these are called 
pseudo-fibres). 

6) Clayey Soils of schistose and granular structure, these are 
less disintegrated than the preceding soils. Horizorr A^ is grey and 
8tructuielesS4 horizorr A,, is whitish and schistose in its upper porriou ; 

(i) Cf Dr. E Ramahs, Bodenhldung und liodCkcmti'ilitng, pj>, yi-y*,. Berlin, 

’vott Jiitajs igig. 0 d,) « 
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I'lnlhc-r down, it ahsmiios tin; form of kiKcl-nuts vin., of acute angled 
polyljedra, lloxi/^oii B. is l>ro\vn and viscous, the carbonates col¬ 
lect ill the uiulcrJviug stratum. 

>) (i’/Jil-coUmied snils. - Horizon Ai is grey 

and pail ot it is fuaiuilar, liorizoti A is ligliter in shade, and 
lias a stiuetiiie resemhliiiu hazel-nuts, hoiizon ‘B is brown and 
eoiiipact with jaismalic .stnictuie , the hotizoii beneath is rich in 
cailxHudes. 

Thidcj hoii/ons A, and A, of the sautly-eluys inns a system of 
iianow i:unit'u-d biiTuis of humus which tiu' sometmies parallel, but 
at other limes i-ross one another. 

8) IHsinlcgitded ihirk coUntmi soils - Horizon Aj is dark 
grey and gramihu throughout its enliie thickness. Horizon A, 
is lighter in colour and foinis hazel-nut stiuctures; horizon B is dark 
brown being staim-il by the himius; its structure is prismatic; the 
car1u)uat,es an- nccunmlated at il.s lower limit. The saudy-clay soils 
are traverst*d hy wide bands of huum.s below horizons A, and A^. 

()) The disintegrated tschcinosem.s represent the first and slight 
degree altmution , the lower parts of the horizon stained hy humus 
is discolonretl and takes on a hazel-nut structuic. 

I’odobolic soils of sec'ondaiy origin have been found in the pre- 
.steppe.s, a.s well a.s'in the tschernosem steppes (Russia in Europe and 
Asia, (jcnuany, Austria, Hungary and Rumania). 

Stei'I'K soii,s Tyi'K. 

A. — Tsihcmm'm. - At the present time, the following 
varieties are distinguished: leached tsciiernoscm, thick t.schcrno.scm, 
ordinary l.scher««wem, southern tschcfno.sc'm, Azov tschernosem. 

t) Lcmhcd tsehernosem. - The horizon stained by humus is 
fairly thick, it is of granular strueturo; the granules are intermixed, 
however, with much larger fragments. 

The underlying horizon is brown and free of carbonates which 
have been washed down to greater deptlis. This horizon seems to 
represent the beginning of the horizon where the leaching products 
collect in the podosolic soils. 

2) In the thick tschernosem, the horizon coloured by humus is 
one metre, or more, thick. The clayey varieties are disti^ly gran¬ 
ular ; on jjassing downwards, the particles become larger, and form 
clods. Immediately beneath the upper layer, there are carbonate 
containing soils that aslmne 1;he form of fine interlacing fibres re» 
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sembling those of the mycelittm of a h3^homycete and hence go 
by the name of pseudomycelium 

3) Ordinary tschernosem. — The horizon stained by humus 
attains a depth of 75"8o cm. The nppei portion of the section has 
a granular structure which changes with the depth, as in the case 
of the preceding variety The carbonates form efflorescences, 
round patches, etc. The soil is sometimes so much disturbed by 
burrowing animals, tliat it is impossible to distinguish the limits 
of the successive horizons in the section $uch soils are known as 
mole-heap (“ krotovines ”) tschernosem. 

4) Southern tschernosem — The humus-stained hoiizon i.s 
not more than 50-55 cm. thick , the upper portion is fre{|[uently struc¬ 
tureless, though sometimes it is laminated; this horizon takc.s on 
a granular facies as it passes downwards, and clods aie formed at 
the bottom. The carbonates occur in the form of lound patches 
(“ bieloglaska ”). At a lower depth (1.5-2 m.), a horizon rich in 
gypsum occurs. 

5) The Azov tschernosem (both here aud in the steppes of the 
Northern Caucasus), is characterised by the great thickness (up to 
150 cm) of the horizon coloured by humus. This hoiizon is grey 
and possesses no special structure, the carbonates appear almost 
at the surface and form an efflorescence composed of line fibrous 
crystals that resemble cotton-wool. 

The “ regurs ” of India seem also to belong to a variety of 
tschernosem (Regur, Regarda, Cotton Soil). 

B. — Chestnut soii,s. 

6) Dark chestmU soils. — The upper layer is of the <.oloui 
of ripe chestnuts, which has gained for these soils their uaiiK- of 
Dokotoschaee ; it has no definite structure. Its dc-ptli ranges 
from 55-O0 cm. The first 5 cm. arc scHsto.se aud lighter in colotii 
than the rest of the soil. When dry, this soil breaks up into laigc 
prismatic dods. Below the humus-stained horizon, lie stiata tivU 
in carbonates and gypsum (Russia in Europe and in Asia, Hungary 
and Rumania). 

7) The light chestnut soils are not as dark in colour as the soils 
just mentioned, and the upper layer is thinner. Their other morph¬ 
ological 5^acters resembles those of the dark chestnut soils. 

C. - Brownish sous- Two varieties of these may be distin¬ 
guished as dark hrowi soils and Hghis brown soils. As a whole, they 
are lighter than the chestnut soils. It is dlfflcult in the case of the 
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light colomed variety to determine the junction of the Tiuums 
stained lioiizon and the sub-jacent biyer, but as a rule, tlie horizon 
eulouied by luiinus is not h<j thick a,s in the case of the chestnut 
soils. 'I'he lioiizons of the carbonates and of the gypsum are always 
visible. 'nu;.se .soils are formed in the south of the Government of 
Astiakan, in the Kirgis steppes and in north Turkestan. 

l>. - bKUi't'-ciKKY .sou^s containing carbonates right down 

Ironi the surface and showing at a certain depth traces of the work 
of insects, worms, and .sometimes of larger animals (serpents, tor¬ 
toises). Tlic.se soils occur in the south of Turke.stau 

E — Riin son,s of thk uesrrt steppes of the sub-tropical 
latitudes. These soils are found in the arid regions of north Africa, 
Kalahari, Mexico, Brazil, and Central Australia. 

“ SoWlNliTZ ” TYPp;. 

i) The “ sahnetz ” soils have generally the following facies; 
the upper layer is loose and often strupturdess, sometimes it is di¬ 
vided into tw'o paits' Aj, the darker, and A_, whitish. Horizon B 
is dark an<l compact, it forms masses with rounded tops, or prisms 
sometinurs it lakes the .sha|x; of polyhedra, or of irregular, fonuless 
clods. The li'achiug of the superticial layers is effected under the 
inllueiice of the sodium (Na^ CO3) that is produced after the humus 
is saturated by the solutions of Na Cl and of Na, vSO^ (i). 

The “ solonetz ” may be derived from “ solontschaks " rich in 
soch'nm after the latter have been leached out (2), or they may be 
pwduced as a result of the leacliing of the sodium salts that have 
found their way to the surface. 

As a general rule, “ solouctz ” soils do not appear until after the 
tschornosem zone, but in the province of Yakutsk, they are even 
met with witliin the limits of the‘i’‘>do,solic soils. 

3) Soils where the “ solonetz " type is feebly represented. — The 
difference iu colour and compactness between the horizon A and B 
is clearly di,stiuguishable, but horizon B has no well-defined struc¬ 
ture. These .soils result from a decline in the processes to which 
ate due the formation of the " solonetz 

Soil-s of the " solonetz ” type are zonal within the limits of the 

(i) C. in Jmrnal de VAgron, cxphim, Vol XIIX, ratt»3) 

Wri,i NsEV 1>. I$s^al (Papplicaii#a dv la mdltiotU* c\ la (luestitm da la 

CotmalJun dcs '* soinnetK ikdL dts ki Siat, d*cxlJir> dc U rSgtm da Sumtoff VoL III, Fart 
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central portion of tlie desert-steppes witli modeiute climate (uiu! 
of the zone of the chestnut soils, as well as north of the area occiqncd 
by the brown soils). 

Marsh typr of .soils. 

A. MarUi s>oils properly so-uilled. 

1) Fresh-water marsh soils 

a) peaty soils; 

b) clayey soils. 

2) Soils of sea-marshes (swamps, coast soils covered witli 
mangroves). 

B. — “ SOLONTSCHAKS 

1) Solontschaks containing carbonates. 

2) Solontschaks containing sulphates of which the vaiietr 
known as solontschak houffis has been the most studied. The super¬ 
ficial layer of these soils is dry and loose, it crumbles easil>’ under 
the spade. It contains a large number of crystals of gypsum and 
of glauberite which in crystallising out removed a considerable 
amount of water from the soil. 

3) The chloride “ solontschaks, ” of wliich the most import¬ 
ant contain calcium chloride, are black and alwa3'’s daniti. 

4) The mixed “ solontschaks ” contain at the same time sul¬ 
phate, chlorides and carbonates. 

* 

^ * 

The above are the chief subdivisions of the classillcation I have 
established. Naturally, m each type and in its varielir'S, are to be 
found soils of different mechanical composition. clays, clai s,inds. 
sandy-clays and sands. We know of soils derived from vaiiotifikiiuh. 
of rocks, for each type can be formed on any mineral .siil)hlr:ilum 
Thus, we are acquainted with podosolic soils resting 011 claj', cliiv 
sand, and sandy-clay subsoils, on granites, clay-schists, diiibase,s, etc., 
while tschemosems are formed on loess, Jurassic cku^s, giaiiites, ba¬ 
saltic lava, etc. 

By this enumeration, I wish once again to insist upon the fact 
that the parent-rock has only a secondary influence upon the pio- 
ce^ of soil formation which depends in the first iiistauce upon ex¬ 
ternal faclm^, ..climatic conditions being the most im|KH taut. 

0 Prof, C. 1 ). ObiNKiV, 

''RecioP of tih’ Armuttural Imlihitr 

_ of RuMki, 



PHENOLOGY AND THE POSSIBILITIES 
OF m APPLICATION TO AGRICULTURE 


ah an au\iliaiy of botany und of agricnltnie, 
devolves the task of deteiniiniiig all llie connections existing be- 
twvii ilie coniM' of tlu' v.mous ])liasoh of development that succeed 
0111' allot lier according to llxcd laws (during a single year in the case 
of aiimtal plants, and dining several yeais, m that of perennials), 
and of the coiielatioiis between plants, on the one hand, and the 
etJiiibiued external factois ol climate and soil on the other. 

In Older to aiiive at a better iiiulerstanding of the vital quest¬ 
ion with a view to eiialiling phenology to attain, a far-reaching ap- 
]>licEitioii to agiicultuie, it must always be borne in mind that this 
amillary science, fioin its voiy nature, is concemed with two sets 
of factors: n) the ]ilant, u living organism possessing inherited ten¬ 
dencies which foim, so to speak, a huge frnme-woik within which 
development must take ]iluce along ceituin definite lines b) the 
forces of (mvironment that operate either singly, or combined, ac¬ 
cording to their strength, and sequence in time, but always in cer¬ 
tain direct ions and within clearly dchned limits. 

The functions of the plant, both separately and taken in con- 
jiiiictioti, have at their disposal during this compulsory course of 
dcvelopnicnl, a certuiu range of potential variation which leaves 
tliein free to overste]) the narrow limits imposed by inheritance 
und to attain, under the indiicncc of environmental factors, a de¬ 
termined condition. Coiise<iuently, there exists in each plant a bal- 
auc(‘ between iidierited tendencies and the external forces surround¬ 
ing it. Individuals of a like species have the same scope of adjust¬ 
ment, for their course of development is similar, especially when 
tlie icpiesentatives of the species grow within their natural range 
of distribution and the adjustment is effected, as in the ofisS of wild 
plants, without any human intervention. It is just the attain¬ 
ment of this slate of ecmiHb'Cum that has enabled wild plants to 
hold their own against all competitor in certain natural habitats, 
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In Other words, the spread of wild species to-day is dtie f o the fsisl- 
ence of a balance between these internal and extetnal faelois 
In the case of wild plants growing wathin their uatutal ;nca 
of distribution, phenology has so far succeeded in eslabli.shitiu >i 
connection between localities and similar phases in the dovelopnieiil 
of a species and has inferred from this connection tluit the final 
result of the gradual and definite pressure of the eiiviromnenl.i! 
forces will be to produce the same, or a similar, pliysiologieal effivl 
upon the germ plasm of plants of the same species and upon their 
capacity to maintain the above-mentioned state of equilibiimn. 
The special physiological importance of these changes from the 
point of view of their application to practical agriculture uill be 
dealt with in the following paragraphs and as an iutioduction, a bi iel 
survey will now be given of the present position of phenology in ordei 
to make clear the r 61 e of this valuable auxiliary of agriculture. 

If the history of phenology during the last 50 years (appioxi 
mately from 1870) is reviewed and the lines are kept in niitid u]>on 
which it has developed and extended, first in connection with its 
parent science, botany, and later with the cultivation of agricultural 
plants, very interesting observations can be made. 

Botanical phenology has chiefly confined itself to the study 
of wild plants, and has determined the isophanes for tlic germina¬ 
tion and maturity of a large number of easily lecognised plant 
spedes throughout the whole of Northern, ffonthern and Central 
Europe. These investigations also included resejin-hes rcgtirditij*, 
the intervals between the germination and miiluiity of a niimlx*i 
of wild plants and of some cultivated plants, spring in Cent nil lunttpi’ 
being considered as a phenological season and divkled into 
stages In this way, phases on wliicli to base a system of piiyUo 
phenology were studied and the data thu.s obtaiited were e}ii]>loyetl 
for making phenological maps. An exhaustive slttdy wa.s mude 
of the relation of these .seasons to warmth, of the thcmia! growth 
constants and their physiological significance, while numerous phono¬ 
logical data referring to single spedes of plant were colloctcd. 
Active rdations with the borderland of Meteorology were maintain- 
ed, for several countries, phenology is chiefly regarded from the 
metedrolo^pal standpoint. These investigations sometimes exlttid- 
ed to a certain degree to cultivated i)lanls, rye as a species and even 
spedal stages of fruit and vine cultsvaticttt being studied phaio- 
logicdUy. 
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Oil tlie other hand, a large amount of material relating to the 
cultU’'alioii of agiicullural plants had already accumulated, parti¬ 
cularly since the eight ics of the past century These data had 
been «)btuuied from the observation of the various stages in the 
development of difleicut varieties of cultivated plants and espe- 
ciall.v fiom ]ilairt-brceding and comparative cultural experiments 
with the varieties thus jnoduccd. 

Unfortunately, the work was extended over too wide a field, 
and the method adopted had the further defect that whereas cer¬ 
tain stages of growth wliich possessed a particular importance for 
the special purimse were exhaustively studied, the whole life-cycle 
characteristic of the difterent varieties was not taken into account 
in order to estimate the value of the variety from the physiological 
data obtained. The first comprehensive works publislied in Ger¬ 
man on the subject of cereal cultivation are Schmidt’s “ Uber den 
Kiitwicklungsverlauf bei Gctreide ” (The Course of Development 
in Cereals), arid Schneider’s “ tJber den Entwicklungsrhydmus bei 
dcu hTuchtstandcu von Getreide ” (Developmental jRhjdhm in the 
Fertile Culms of Cereals) and these show' that the developmental 
side of the cultivation of agricultural crops has been the object of 
little thorough investigation and reveal a noticeable hiatas in the 
study of variation. 

During the last century, less interest was taken in phenology 
generally than is deserved by the importance of the subject. This 
neglected is to be attributed oir the one hand to the fact that new 
points of view were lacking, while the range of the old ones was prac¬ 
tically exliausted, although on the other hand, the conviction for- 
a« itself upoir us that phenology was not accorded its due posi¬ 
tion among the kindred branches of botany and in the study of 
agricultural crop-growing, seeing its importance to the correct tm- 
derstanding of the physiological functions governing the develop¬ 
ment of cultivated plants. 

The chief aim of agriculture in recent yearn has been to estab- 
hsh the principles of physiological plant cultivation upon the bas¬ 
is of breeding and the laws of heredity. It is only htdy since 
tire study of variation has become the object of spec^y^^ttention, 
and it has been realised that the course of development pectiHar 
to the individual varieties is:* of supreme importance as forming a 
scientific basis for the diffirences observed that phenology has re¬ 
ceived more attention. 



WIIK-SUCK 


i6 


Thus, within the ranks of agriculture itself, an ancillary sciciu'c 
is arising, but so far no conscious application of its princi]tle lias 
been made, although they are identical with the wt'll-establihlH‘ti 
principles whose adoption has already met with conspicumis succc-ss 
in the case of botanical phenology which may bo legardctl as the 
parent of agricultural plienokigy 

Wc now find ourselves confronted with the interesling (luesb 
iorr, how is it that botanical phenology in the course of its natural 
development has not succeeded in building up lor the heiielil of 
‘agriculture a similar auxiliary scierree working on the same lines, 
brrt on a broader basis? 

The chief reason of thrs discreparrey is the diUer<‘ti1 ii'amna 
in which botany and agricrrlture have dealt with the same maceiial. 

Botany hitherto has studied species of wild pknUs gtouiiig in 
thdr natural area of distribution aird treated their stages of lU'velop- 
ment mainly from the systematic and u)ori>hological standjioiiilh. 

Agriculture, on the other hand, has not occupied itself with 
species as a whole, nor even with sub-spccics, but has coufined its 
attention to the races and varieties of the different crop plants, since 
successful rssues from the agricultural point of view depend upon 
special perfomrance in the field, that is to say, upon plir'siolugical 
and histologrcal characteristics. 

Therefore, the principles of botanical phenology when ajijilied 
to agriculture failed in producing the expected aird desireil results, 
for the species is too rough a material to reveal the delicate shades 
of difference required by the agriculturist from liis races and vaiic 
ties. This is proved by the fact that this brandi of iilienology has 
actirally been used in agriculture iir just those case.s wheie if u.is 
necessary to strrdy the stages of development of vtukiin, vviikb 
often happens in the cultivation of fruit-trees and vines. 

This ought long ago to have .shown that phenology as iiiiplied 
to agricultural crops can only be assured of a future if it does iiol 
confine itsdf to the study of species, but takes the race ii.s the 
lowest unit for investigation and the starting point of all re.seardies. 
Bat here again the separate stages of growth must not bo eoiusidewl 
apart life-cycle of the race as a whole, but the whole life- 

period extSSkg over several years and compared with that of many 
other races must be taken into account 4 n order for any just estimate 
to be possible. That the origin of the face Is of great importance 
in such investigations is wdl-knowa to all students, of the subject 
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The chief pcintB iu which the two branches of the science of 
phenology clillci hum om^ anolhei and the elements on which they 
aie based may be sinimiarised as follows 

Botanical tdienology deals with species of xmld plants 
gtowiiig jn llicii naiituiL area oi distribution (without any human 
uitetfiaence). 

h) Agiicullural phenology lakes as its lowest unit the race 
oi ^Hiutiy of (ulhvaird plants in their area of agricultural distri- 

The kitUn differs iiom the natural atea inasmuch as it chiefly 
{lc])t‘iHls tipf)!) the economic needs of mauldnd (being altered to 
suil riicir rcquiicuieuts) and it usually includes only those portions 
oi tlic natnial area oi distiibution that occupy the central and most 
tavonrable zone of agiicultnral production (cultivation zone). The 
kuv<,‘r zone is not iuclitded, for on account of their poor agricultural 
perEonnance theie, the races in question are no longei cultivated in 
that zone. 

If v'e exatniiie, on the one hand, the effect so far exercised by 
botanical phenology upon agriculture and, on the other hand, the 
i<‘sults obtained by agricultural phenology working independently, 
but iu the same direction, and with the special method necessary 
lor buikling up a system suited to its own requirements, we must 
confess that both branches of the science have paid too little heed 
1o the parallel eflorts of the other, and neither has recognised clearly 
the diffcrtiil basis u])on which agiicullural phenology must be de¬ 
veloped, if it is to be used and applied in the held of the study of 
variety to the fullest extent 

It would be most advantageous foi agriculttiral phenology 
to adopt from the old branch of botanical phenology any methods 
suitable to its puri>ose, provided due attention were paid to those 
details whidi botli blanches feel to be of fundamental impor- 
tunce. 

The following p>aragraphs contain a brief account of the field 
ol activity of agricultural phenology, desciibe the lines of its de¬ 
velopment, and give a glimpse of the oj)poriunities awaiting this 
method of research in the domains of agriculture and more espe¬ 
cially ill the study of variation. Agricultural phe^l^:^ is only 
a special method of applying botanical phenology, distinguished 
by tile importance given to* physiology. 

In his hitherto unpublished work, lier Sortenbau auf pflan- 

% — mil* ♦ 
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zengeographischer Grundlage”, the author has sought to show t \u 
elements on which must be based a scieulilic study of v<ai:ition 
in the case of cereals first, and afterwards in that of all olla^r cul¬ 
tivated plants. According to his view, there exist even aui<int;st 
the varieties of our cultivated plants, xerophytie ami hygniidiytte 
types, as is shown by their anatomical stiucture with which are 
correlated certain physiological diflercnces. These two ty[)es of plants 
grow in special areas clearly delimited by the plant-geographer, 
and even in the case of varieties the agiicultnial area of dis¬ 
tribution is closely connected with the natuial one and is diidded 
into zones differentiated by the bettei oi worse growth of the cio]»s 
These facts, together with a well-worked out variety-])henol<)gv, 
would supply the data necessary for estimating and determining the 
agricultural and physiological value of the varieties. 

Now let us consider the real signification of agricnltuiul plimio- 
logy in the above connection 

It is well-known, that the course of develoimient in a giowth 
period varies in different variations according to the plant’s geograph¬ 
ical or^in. Thus Schmidt, in his treatise wliich we previously 
mentioned is able to distinguish 6 important periods in the case 
of winter wheat, and 4 in that of summer wheat. The iHflVrent 
cultivated plants change their development periods according to 
their needs. Therefore in order to make a final estimate of tin* 
value of different varieties, it is of paramount miportance to stiulv 
the rate at which one peiiod passes over to another and t he lon.ger 
duration of certain parts of a period, since u])on these ]>hy,sioIogie,i! 
characters depends the superiority of one variety over unothej 
in certain districts. This specific difference in growth, as showai 
by the unequal time occupied by the various stages, is tetnu'fl by 
SCHINDI.ER (“ Handbuch des Getreidesbaus. ” Heitc 3<)) the “ .special 
development rhythm” He attributes to certain varit-tie.s tla* 
power of passing rapidly out of special, weak conditions which, nii 
der the existing circumstances, would militate against, or even 
prevent, thdr ultimate success as agricultural crops. This pro¬ 
perty renders these varieties immune to certain diseases and en¬ 
ables them to smother certain formidable weed enemies by rapid 
growth aK,^ ri^t season. (HmsstiNG). Further, this power 
of lengthenmg*fcertain stages is often the real secret of the capacity 
possessed by these varieties of turning to account slight variatbruH 
in the oivironmeutal factors, or soil conditions that is denied by 
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their inlierited constitution to othei varieties. The latter, impelled 
by internal causes to pass rapidly from one period to another, 
t hereby forfeit the great advantage of being able to benefit by the 
propiliotis inoinenls of development and are incapable of the slight 
jihysiological mt)dilications that the agriculturist needs and accord¬ 
ing to which he estimates the value of the variety. 

Tile great value of old, long-established native varieties, wheth¬ 
er they have originated in the country, or aie derived from the 
earlit'St ctiltivated types, lies in the fact that only they are able 
through Ihdr fixed characters, that have become stable by grow¬ 
ing loi a long time in the same place, to profit by the vicissitudes 
of the prevailing climate. The development rhythm peculiar to 
the variety has the capacity of adjusting itself to the hypogenic 
growth-rhythm and further, often also to the climate-rhythm of 
the district. The better the development-rhythm of an imported 
variety can adapt itself to the growth-rhythm and climate-rhythm 
of its new home, the greater is the agricultural success of the plant 
assund. (Compaie also Schakkei'ter in " Der Osterreichischen 
Bolanisdxen Zeitsclirift ”, 1922, Parts 7-9). 

Any deviation on the part of a foreign variety from the devel¬ 
opment-rhytluu of the native variety shows that the growth and 
cHmate-rhylhms of its country of origin were different from those 
obtaining in its now home. Agiicultural phenology can thus be 
used to determine the country of ongin of varieties, just as Schar- 
FErrEK has employed botanical phenology in tracing the origin 
of wild plants. 

Agricultural phenology has also another important task in 
e.stimating the value of varieties by means of comiiaral ive cultural 
exijerimenis. Within the natural and the agricultnml areas of 
<Hstribiitkm of varieties which are clearly distinguishable owing to 
their belonging to a xcrophytic or hygrophytic grouj) and by the 
presence of certain correlations peculiar to the type, there occur 
in an area where the climate is changeable, differences in the de¬ 
velopment-rhythm that can serve as a basis upon which the different 
grades of the agricultural performance of the variety can be still 
further subdivided according to the zone in which the variety grows. 
The given variety will pass from the optimum zone jpi ptoduction 
iiist to an intermediate zone, and finally to the limit of profitable 
cxiltivation. , , 

When the range of potential variation docs not allow the inherited 
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tendencies and. fixed course of the functions to adjust themselves 
to the pressure of the forces of environment, the agricultural perform¬ 
ance of the variety will suffer in proportion as the latter is for ml 
back to the lowest limits of this range, so that finally the variety 
sinkfi imder the weight of unfavourable circumstances and is aban¬ 
doned. 

According to Deude it would also seem to be possible to sub¬ 
divide the growth regions of wild plants better than it has hitherto 
been done by observing the slight differences in the development- 
rhythm of the different cultivated varieties and the manner it can 
be turned to account in agriculture, and by instituting a physiolo¬ 
gical comparison between the cultivated and the wild vaiiclics. 
In his opinion, the North-Atlantic vegetation region could easily 
be subdivided by this means, as could also the mountain torost 
region of Central and Southern Germany and of Central bhauce; 
this new method could also he applied — with special advantage 
from the agricultural standpoint — to the frequently over-lapping 
regions of vegetation in Switzerland and North Italy. 

Space, however, unfortunately prevents onr describing at length 
any special methods of work, or their practical application to agri¬ 
culture. The attempt has been made merely to show the funda¬ 
mental difference in the botanical and the agricultural points of 
view, and to point out the course that agriculture must follow hi 
the future in order to attain greater success from the applicalioti 
of phenology. 

K we survey the province of phenology in agiiculturc, it is 
clear from what has already been said that it is the race, or variety, 
that must he taken as the lowest unit for practicjil work. Upon 
it alone depends agricultural success. I’heuology has an important 
rdle as the science destined to play an auxiliary part in founding u 
scientific knowledge of variety. 

Its task is to help to determine, from siKiciilc diflVu'tJces in 
growth and other characters, whether certain varieties of cereals, 
fruit-trees, vines, vegetables and forage plants are suited for cul¬ 
tivation in given districts. 

The,more widely and generally artifidally-bred varieties are 
txiltivated i^districts where the growth-rhythm and the develop¬ 
ment-rhythm are different from those found in the plants country 
of origin, the more mdispensahle becoAes tUe knowledge of agricul- 
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tnral phenology if it is desired to obtain any special performance 
on the part of the variety, and especially if the object is to produce 
heavy crops under determined climatic conditions. 

We may l<iok forward to the possibility of this aim being real¬ 
ised by means of the growing intercommunication between State 
ami State. 

H. Iv. WeenECK,^ 

Willin^/mn, ViemiiL 




THE SUBDIVISION OF INDIVIDUALS 
IN GENETIC RESEARCH (i) 


The subdivision of individ.uals has always been strongly reoom* 
mended and is now more, or less, widely and successfully practised 
with the object of improving the quality of the seed that can be 
obtained from a given specimen; further, it may also be of valuable 
assistance in the study of questions of heredity upon wliich even 
today the genetists do not agree. It also affords a good means 
of detorminir^ to what eictent an individual is capable of being affect¬ 
ed by, and of reacting upon, distant environmental factors and thus 
renders possible the estimation of the importance and effect of these 
estemal conditions. 

It is now time to ask how it happens that a method which has 
been adopted with s%nal success in the past by certain investi^ator.s 
in special isolated cases (for instance by G. Bonndbr in his work 
on Taraxacum o^inale), has not been employed as the usual means 
of dealing with much more complicated problems. 

Certainly, it is not always sufficient to give a proof in any given 
case; frequently a counterproof is also required, and since this roun- 
terproof to be of any real value must be obtained by an experi¬ 
ment on the same individual used for the first test, it can well be 
understood that the previous division of the individuals is an a.mst- 
ance to the investigator in his delicate task and provides him with 
the means of controlling the data obtained. 

We have had recourse to this method especially in the study 
of problems connected with the auto-sterility of types and Hie de¬ 
bility caused by inbreeding, but the cases in which it can be adopt¬ 
ed advantageously are without limit. 

Comment will be confined to a few of the most typical cases. 

^ -- This is one of the subjects most under 

discus^on, nofe only on account of its importance, but also because 
of the extreme ddicacy of the inv^tig%tions entailed. 

• * 

, (t) tote tern ?iadmdi«d*’ i# takea ia H» wost otdHaary Km «b 4 aot fa « 

. at et^nolcsical sena;, 
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We sliaE only consider the question of Beta, mlgaris which was 
regarded by Qi. Darwin as being one of the many sdf-fertile species 
(see bibliography, 1876, p. 367) but which H. B. Shaw (1916) 
and 15. JiiNSKN (1922) declare to be almost self-sterile, although, 
J. mi Vii,MORiN (1923) holds Darwin’s opinion and regards this 
plant as self-fertile to a certain extent, if not to a high degree. Our 
conclusions are in accordance with those of J. db Vibmoein. 

• The dissimilar and almost opposite behaviour of the type as 
^own by the results recorded by the several investigators might 
perhaps be naturally explained as the different and distinct response 
to different conditions of habitat This hypothesis was actually 
brought forward by Ch. Darwin as early as 1876 ( 1 . c. pp. 331- 
335), and subsequently maintained by A. B. Stout {1922 and 1923), 
as well as by other authors. There is also a further question viz., 
to what extent are self-sterility and self-fertility respectivdy con¬ 
nected with individual factors? That such a connection exists 
in certain species has been clearly demonstrated by A. B. Stout 
(1917 and i<ji8) in the case of Cichorium Intybus, and by B. Kajanus 
(1917) and J. nn Vilmorin ( 1 . c. pp. 81-82), in that of the beet. 

It would, however, be interesting and most advisable to make 
further researches in ecologically distinct districts using the same 
material and method: possibly biotypes of recessive character could 
be employed, and the method of subdividing individuals adopted. 

Debiuty caused by direct eertieisation. ~ Another quest¬ 
ion no less important than the above, especially from the practical 
standpoint, is the weakening, or loss of vigour, induced by sdf-fer- 
tilisation. It is well-known that the hypotheses put forward to 
explain the signs of debility due to inbreeding which m^e Iheir 
appearance at once in the first generation, are not accepted by all 
genetists. We should do well to recall to mind the acute critical 
remark of E. Baur respecting the decreased vigour in all the direct 
progeny of a self-pollinated maize plant. Why among the descend¬ 
ants of an entirely hybrid plant, viz,, one belon^ng to a species 
normally cross-fertiHsed, should we not find homozygous and also 
heterozygous individuals, and in this case why should debility, 
or degeneration, suddenly appear in aU the offspring of the sdf- 
pollinated parent ? (1). 

* 

(9 la the lov) e(UtIon, tte aatSor ajakes sttbstaallaUy the same lewatk althoogh 
in other words (1919. P- 33t), * 
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We are of opinion that much light could be thrown <ns this 
difficult question by means of a scries of researches in wlucli eacii 
case is supported by a counteiproof. 

Various probi,KMS. — By this means, it would be possible 
amongst other things, to better explain the i)henonieiia of adaptatitm, 
acclimatisation and the so-called change of seedlings and to detormiiH' 
the extent of the degeneration produced in fixed hybrids as a result 
of change in environment. In addition, it would be po.ssiblo to set 
and solve more quickly problems of crossing and of all other kinds 
where the results are easily altered or, falsified, by individual factors, 
for in such cases, it is indispensable to obtain from a given indtvi<lual 
in the shortest time, seeds to be sown at the .same date in places dif¬ 
fering in environmental conditions, or el.se to divide the indi\'idua1, 
in order to grow the fragments in totally distinct habitat.s 

Technique empuoybd in subdividing puant.s anp 'I'ln; means 
OE CARRYING OUT THE EXPERIMENTS. — Of the various coimuotily- 
grown species of plant, wheat, barley and rye aie well-kowii to leml 
themselves most easily to subdivision owing to their free tilletiiig. 
We usually obtain our material by sowing the cereals in tlve smiumT 
and by this means, obtain seeds harvested the same year anti heiice 
incapable of germinating at 250-30° C. The temptTature of the seed 
bed is artificially lowered to 120-15° C. which permits of a large ptv- 
centage of the seeds germinating on the fourth or fifth day {obser¬ 
vations made by G Harrington in iqit) and by us in 

Early in October, the first subdivision can already be inatie, 
while in the spring, each fragment can he divided again. In this 
way, as many as 30 tufts can easily be obtained from the tme seed. 
These fragments are some of them potted (for taking to a distance}, 
while the others are planted out; eight to ten tufts are more timn 
sufficient for most of our experiments. 

There is an exhaustive literature dealing with the subdivision of 
■Hfie sugar-beet which i.s an equally easy operation, b'or the special pur¬ 
poses of our investigations (leaving out of account the selection q«es< 
tion properly so-called) 6-8 fragments are enough (see Table HI, lig. i). 
The same may be saidin the case of chicory (see Table IV, fig. 4) (i). 

More elaborate technique and special care are required in the 
case of carroR (see T^e IV, fig. 3), mangds (see Table III, fig. a) 
and garden beets. If the plants are subdivided youiyj, it is always 

I*) 

■(j) itt tl3Wi BsiiSaa Viille opetttJkjm o# 

t>i p3ro|Jia®sfttloaj.) life i|i tilt OKM* 

of plants at tba of tbe aecood of 




:t. T - >Stii>jai Jkct at tht‘ end of the first ycai 

cut into fiagincnts m May-June , photo£>iaphed Novcmbci) 


b'Ki z Yellow b'ekeiKhnlei Beets. 

(vSpnin»; sown , evU into lui}4meuts end ol May, photographed November) 
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possible to obtain at least four fragments wMch grow so well that 
tht'y almost invariable assniuetlie morphological character of the type. 

Tf maixe is subdivided at the right time, certainly two vigorous 
lateral shoots can be cut olT from the main stem , these can be planted 
either in pt»ts,<H‘ in the open (see Table V). Since most frequently 
the side shoots (or suckers) of maize bear normal ears, it is well 
to start with numerous pl-ants and choose those best suited to the 
special purjwscs. 

As regards material ujjou which our work was based, we have 
recently published a paper (1923) giving some observations made in 
H)22 on rye {Seaile cercale I,.). Witli the object of obtaining some 
idea of the possible limits of sdf-fertilisatioii in the species under 
the conditions prevailing in the I^ower Paduan Valley, we decided 
to use as an indicator a rye which had been kindly sent to us by 
H. Heriburt Nilsson (1917). This seed was sown in the summer 
of 1921, and as a result of repeated subdivision, we had at our dis¬ 
posal in the spring a large number of tufts from several individuals 
which permitted of the most varied combinations. Supposii^ we 
have three iiiflividuals A, B, C, it is possible to group together, for 
separate fertilisation, tufts of A, of B by B, C by C, A by B, A by C, 
B by C, and if the number of individuals were larger, it would be 
possible to form combinations in series, or in a chain. If the fragments 
are planted out in different plots in enclosed gardens, and cultivated 
differently, it is clearly seen on examination after they are harvested 
that: 1) according to the district, or the season, the type is almost 
self-sterile, ears almost without grain in combinations of stools from 
the same individual; 2) in no individual examined was there any 
conspicuous tendency to self-fertility. 

By adopting the method we suggest it is therefore not only pos¬ 
sible in each given case to conclude the research without any uncer- 
tainti«® and doubts (such as frequently assailed the investigator in the 
field of genetics when the experiment had the inherent defect of the 
lack of a control test), but it is often feasible to face and solve problems 
with a relatively small number of individuals. In this manner, 
reliable and certain results can be obtained with the least expenditure. 
With due precautions, students of the problems of heredity could 
also exchange their material and thus we should be able to throw 
%ht upon the still inexplicably sides of ecological complex. 

O. Mxfnbiuti, 

of th$ SMim 

im th$ CuUivmion of ' 
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COTTON IN COLOMBIA 


The geographical position of Colombia makes the country an 
ideal export and distributing centre of raw materials and manufac¬ 
tured products. Furthermore, its wonderful topography gives the 
country the advantage of successfully growing all varieties of pro¬ 
ducts. Cotton cultivation is one of the most promising industries 
of Colombia, and its development may be of great importance to 
the textile industry of the world. The country possesses immense 
territories suitable for its cultivation but very little effort has been 
made to exploit this source of riches. 

The establishment of a few weaving factories has given some 
importance to the industry lately, but, as the consumption of these 
factories is limited, the cultivation of cotton has not received the 
impulse it deserves. Coffee being the principal industry, every plant¬ 
er gives his attention to the cultivation of this plant and consequently 
the development of other agricultural crops is very slow. 

The country offers excellent prospects for cotton, and foreign 
capitalists will find a good investment for their money in this industry 
particularly now, when there is such a shortage of cotton throughout 
the world. Until to-day cotton in Colombia has been grown only 
by small planters, on a very reduced scale. No capital at all has 
been invested for cotton cultivation purposes. Labour is cheap 
in the country and large tracts of Government land are available; 
the average wage is i pm per day, 

ZofTBS, — Colombia lias an area of 462,000 square miles and 
possesses a temperature varying from 20T, in the Andes to ioo®P. 
at the Coast. Generally cotton grows in regions where the temper¬ 
ature is above fflK, in some places as a native plant and in others 
under primitive cultivation. 

The first zone for cotton cultivation is on the Atlantic Coast, 
where it has bemi given special attention. The lands beyond the 
rivers Magdalena, ySinu'and San Jorge offer the most suitable con¬ 
ditions for the development of the plant 
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The temperature for a considerable distance inland varies between 
90° and ioo°F. during tbe whole of the 3'ear. The rainfall is fairly 
regular and seasonal, and records are available for llio lust 
years The soil, in all respects, is suitable for cotton giowiag .mil 
large tracts of land capable of cultivation are available. Luhoui 
is cheap and facilities for transport along the Madgalena and tiibulai \' 
rivers are constantly improving, and therefore, transport jacthleins 
offer no difficulties in this part of the country. 

Seventy five per cent, of Colombia’s cotton is grown on the 
Atlantic Coast. The whole of this district including the Departments 
of Atlantico, Magdalena and a portion of Bolivar, lies between the 
ninth and tenth degrees North latitude, and both for soil and 
climatic condrtions is admirably suited for the cultiv.ation <rf long 
staple cotton. 

The second zone is on the Atlantic Coast and lies on tlii‘ (loajiia, 
where is produced the best type of cotton, both for .staple and gradi-, 
the bolls being delivered to the ginner absolutely free from trash, 
ginning well and supplying a more regular staple. 

Third zone. — The third zone for future cotton cultivation in 
eludes the lands between Puerto Berrio and Neiva, along the Mag¬ 
dalena Valley, where cotton is grown at present on a very reilucod 
scale. This tract of country includes the Departments of Aiitioiiuiu, 
Santander, ToUma, Huila, and a portion of Boyaca and Cundina- 
marca. In this part the temperature of 70 to ()o degrees is 
atrout the same throughout the year, witli little variation, and the 
rainfall is favorable. All the cotton from this territory has the same 
characteristics and varies but slightly, due to the natural eontlitbns, 
and such growth is characteristic of Colombian cotton. The kind 
of cotton called Antioquian i.s said to be well grown and picked, 
but the staple is harsher and not quite so re^itlar as that fnrni «»ther 
sources. 

Fourih zone. — The fourth zone covers Santander, Boymvi and 
Cundinamarca Departments, where cotton grows already in several 
districts, especially along the Suarez, Chicamocha, Upta, U*gupa and 
other rivers. The East Dlanos or plains (Casanare and vHan Martin), 
offer al^^ suitable areas, where one of the best types of indigenous 
cotton is found, A sample of this cotton was sent to the Imperial 
Institute and the analysis results wei|! <iuite satisfactory, as esplaia-- 
ed later cn, . r 

; , The fifth ^ occurs along the Cauca and Pati% VgMeys , and la 
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other districts of the Valle, Cauca and Marino Departments on the 
I’acilic Coast. The Cauca Valley oflcrs very attractive conditions 
and should prove a lemunerative investment in such parts of the 
\ alley where the soil is well drained and free from floods. 

CnAKVCTHKisTics oi-' Coi.OMBiAN COTTON. — The plant is peren¬ 
nial an<l will grow for an inddinite number of years, subject to dis¬ 
eases and old age. This is attributable to two causes, its natural 
i-haracteiisiics and to the absence of frost in the country. In the 
first year of its growth the plant is similar to the American variety 
iir re.spect to its main stem and branches and attarns a height of about 
lour or five feet. If left to nature the leaves fall annually, due to 
thi' dryness of the sr'ason. tlie branches remain and sprout again 
in the following rainy .season In succeeding years the plant forms 
a dense bush, iircreasing in height and in grrth, but never forming 
a tree in so far as the main stem does not materially thicken an¬ 
nually, the height may reach fifteen feet and the bttsh attain s a diam¬ 
eter of two to three j'ards. Under cultivation the plant is cut 
dowtr after the pickittg sea.son to within nine or twelve inches of the 
ground, and although drrring succeeding years the bush will increase 
in height and in girth, these will seldom exceed ten feet and four feet 
respectively. 

Almost every sample of Colombian cotton will contain a small 
percentage of cotton of a chocolate brown shade. In ginned samples 
the tinge is lost in the greater bulk of the usual cream shade ; in seed 
cotton the bolls of brown cotton are very noticeable and will vary 
in quantity in each lot. 

'Die skipk. - As in all growths of cotton, the length of staple 
varies according to the seasou and the local conditions during the 
growing period. The longest .staples of Colombian cotton win pull 
one and one quarter, to one and five-sixteenth inches, and the lowest 
.sample will not come short of one and one-sixteenth to one and one- 
eighth inches. It is slightly harsh to the touch, but not so much so 
as rotigh Peruvian, and the drier the season of growth the harsher it 
feels. The feel of the cotton from different districts will also vary 
.slightly, thus; the Ooajira cotton pulls and feels more like Rea Island 
cotton: it is clean, creamy, soft and lustrous; next to thig, is the 
staple grown on the delta at the mouth of the Madgalena, especially 
in the vicinity of Remolino; this is shorter in staple (one and three- 
sixteenth to one and cSie-foarth inches) and somewhat harsher, but 
it is a good and regular cotton. The Antioquian cotton bears much 
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xesemblaace to this. The worst quality cotton is grown on the west 
bank of the M^dalena. Here the soil is calcareous Mid sandy and 
of volcanic origin in great part. The ground is higher and not 
subject to the river’s influence, as on the east bank of tlio river. 
The soil is not so fertile and it is not uncommon to see fields 
deserted after two years’ cotton growing, with old cotton standing 
uncultivated and running to decay, while fresh ground in the 
neighbourhood has been cleared for new crops. 

SpnmnsTG Qualities. — Colombian cotton is easy to spin, pro¬ 
duces a much stronger yam than Upland American cotton, and if 
picked clean the waste in opening and carding is less than usual 
in spinning middling (one inch staple) American. Colombian cotton 
is fine and long and is a superior fibre for spinning. The only fault 
from the spinners’ point of view is the amount of tra.sh that the 
majority of native cotton has hitherto contained. 

Varieties of Colombian Cotton. — The plant producing cot¬ 
ton, like aU the vegetable species cultivated by man, has multiplied 
in types and varieties more or less selected and removed from the 
original. 

The variety «Pajarito», which grows throughout the country 
and is indigenous, has generally the same physical chaxacterisUcs 
but nevertheless, in some regions is not perennial and its develop¬ 
ment is less exhuberant than in others. It is the only type of short 
fibre in Colombia and grows spontaneously in all the wann zones, 
produdug abundant crops almost permanently, since it flowers 
continuously, along with other wild plants it has great resistajjce 
and stands the heat as well as diseases and the attacks of insects. 
Its fibre is smooth and brilliant, of a white colour and is generally 
well accepted in the spinning factories. 

'* Common ” Cotton is a variety of long fibre cultivated in 
various parts of the country spedally in vSantander, Boyaca and 
Antioquia, where the production reaches satisfactory figures. It 
is certainly the Gossypium herhaemm known extensively throughout 
America and is the or^nal source of the local variety. 

" Creole ” Cotton is cultivated in the colder climates and presents 
the caracteristics of the above variety but a little degenerated by 
the influence of the climate. The production is very limited at 
present. 

" Kidney ” Cotton. A very vigorous plaijt with luxurious foliage, 
flowers early and resists drought and pests. Nevertheless the pro- 
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duction is limited and up to the present it has not been specially cul¬ 
tivated, notwithstanding the advantages which could be obtained 
by a careful selection of seed. The seed has the peculiarity of being 
firmly stuck together forming a compact nucleus of 8 or 10 kernels. 
This disposition of the seed greatly simplifies the work of separation 
of the lint, and in large plantations of kidney cotton, it would be 
possible to use simpler methods for removing the fibre. 

" Boyaca” or “ Begupa’’ Cotton. This type is doubtless the best 
grown in Colombia. The fibre has an average length of i.i inch 
and the production of eacli plant is so abundant that durit^ the crop 
the fields appear to be covered with snow. The Begupa cotton also 
grows well in the south of Santander and is used by the factories of 
Suaita and Samaca. 

This cotton constitutes a select variety, and samples sent to 
Manchester attracted the attention of dry goods manufacturers who 
considered it the best raw product for the manufacture of lace. 

The following is an analysis by the Imperial Institute: 

Number of mark and of sample : “ Boyaoa »ecd cotton (white) ** weight 2 oz 
ffJmnptwn • tTngiimcd cotton 

tinli Moderately Imr-ili, lustroub, clean, and varying from cream to pale brown in 
colour. The lint yield m gmnhig was 45 per cent 
Seed ! Brown seedw, covered, with pide brown ivuz 
Strength i Very good* 

Lmgtk of fibres: From 07 to 1.4 inch ; mostly fiom i 0 to i .! with an average of 
x.x indt. 

Commereial mluaiion : The cotton was valued in I^iverpool at nominally sod per lb, 
with ‘‘middling” A.metican (June “Futures”) at per lb 

Mmarhs ; Thin cotton was of excelleut strength and good quality and would be readily 
saleable in thk country, 

“ Caqueta ” Cotton At the National Agricultural Exhibition in 
1916 several cotton wools grown in the Caqueta region and con¬ 
sidered as a special botanical variety were shown. The fibre shows 
no difference from the ordinary cotton, it being presumed to be the 
same Gussypium hefbaceum above noted. 

" Simacota ” Cotton. A variety cultivated in the Municipality 
of Himacota in Bantander del Bur, which is appreciated as much for 
the (juality of its fibre as for its resistence to drought. Very similar 
to the “ Durango ” of Mexico, this variety presents featur^which 
distinguish it from those previously mentioned. The plant attains 
a height of 6 feet, its shoots when deprived of floss are of a clear 
red colour and arc more flexible than the ordinary cotton. The 
foliage is very abundant and appears early, the capsule is loi^ and 
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narrow, and on opening allows the wool to escape slowly so that the 
strong winds do not injure it, as is generally the case with othet 
varieties. Usually there arc three lobes or divisions to the boll, and 
sometimes four lobes aic found The seeds are black, acutely pointed, 
bald and smooth. The cotton of Simacota forms a .special varietv. 

“Mono” Cotton. Is borne on distinct plants 1 hat have t‘V{“iy 
caracteiistic of the cream variety, except the colour of the staple 
which is pale brown or khaki. The length of the staple is also 
slightly under that of the usual cotton grown under the same condit¬ 
ions The plant has a distinct or^n and holds to the parent type. 

The trials of introduction of exotic cottons (Peruvian, Sakel- 
laridis, Mitafifi, Novary', Caravonica), have not given satisfactt»ry 
results; all of them have sooner or later degciieratcd. 

Cotton diseases and pests. — As in otlier cotton producing 
countries this plant is subject in Colombia to the destruction caused 
by diseases and pests The most dangerous is an insect which as 
a worm attacks the young cotton plants and also the leaves in the 
old ones In some places it is possible to find also the Ueliothis 
vana which attacks the flower. But these two insects are not very 
widely spread over the country and the crops have never suffeu'd 
greatly from this cause. Another insect has been noticed in the 
Goajira zone, known as the Wliite Scale, HemicMonaspis miuor, a 
destructive pest against which much eflort has boon directed with 
the view to its eradication. 

A disease known as “ Fucha ” appears on the leaves in the 
form of small protuberances and within a short time the phuit 
attacked becomes yellow and dies. This disease has hmi oKserved 
in the cotton plantations of Boyaca, ami .swins to have its origin 
in the condition of the soil, wliich is unable to supply the plant with 
the necessary mineral substances. 

Co'fTON cuetivation. - The cotton growers in Colombia do 
not take much care about the preliminary work and are content 
with just a light cleaning of the land before sowing. Planting 
takes place during the first few days of the rainfall months, usually 
about April, and the plant grows and reaches its normal size with 
very attention, until the gathering of the crop, \o months 
later. Though it is much better to replant the cotton after the 
crop is collected, in which case the old plants should be rootwl 
up and burnt, the growers in Colombia prefer to keep up the same 
plantation for several consecutive years. 
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After the crop is collected the tinginued cotton is taken to the 
nearest markets where it is sold for domestic uses or to the buyers 
for factories. XTiitil a few years ago the cotton seed was used only 
for sowing but now it is exported for oil extraction. 

The average yield of cotton per hectare in 750 kilos. 

It is generally estimated that a pound of cleaned cotton is 
obtained from each seven trees, hence, the total production from 
a hectare (10,000 trees) will be 1428 lbs. It is evident that this 
estimate may vary considerably according to localities and circum¬ 
stances. 

In 1915 the crops were estimated at 7,596,605 lbs. and the areas 
under cultivation at 11,240 acres. The crops during that year were 
comparatively small. During the last year the area under culti¬ 
vation has more than doubled, the demand having increased rapidly 
with the erection of new factories. To-day the production may 
be estimated as well over 16,000,000 lbs. 

Colombia does not export cotton and large quantities have to 
be imported, the entire production being used by the factories and 
domestic industries. 

At present there are several cotton mills in the country, some 
of them as good as the Manchester mills, with machinery imported 
from Dancashire. The number of looms in operation to day is 
approximately r,6oo with an average production of about 36,000 
yards daily. The principal factories are in BarranquiUa, Medellin, 
Bogota, Suaita, Samaca, and new ones are projected in other towns. 

There is no tax in force at present on cotton exportation in 
Colombia. 

D'. J. Medina 

The Cdumbttm Bureau of Information, 
London, 
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Stock-breeding is a very important industry in Morocco as is 
diown by the figures referring to the three species of anitiial chiefly 
reared there. The number of cattle in the country may be estimated 
at 1800000 head, while there are nearly 7000000 sheep and 
over 2 000 000 goats. 

All the districts of Morocco are suited to stock-raising, but the 
best cattle are bred in Zaer, and Zemmour, Oharb, Doukkalaand 
Abda On the other hand, Oued Zem and El Boroudja, Camp Christ¬ 
ian, Beni-Ahsen and Berguent are the centres supplying the finest 
sheep. Good sheep are also to be found at Guercif in the Taza re¬ 
gion and at Ben Guerir in the district of Marrakech. 

Cattle. — The native cattle of Morocco belong zoologically 
to two principal types. The first of tlieso includes of tfic total 
number; the animals are brown and brachycephalic. The adult 
bulls weigh on an average 250 kg. The cattle belonging to the sa'ond 
type are larger, light-coloured, dolichocephalic animals; the average 
weight of an adult bull is 300 kg. 

The cows of both types are poor milkers and will only yield 
their milk in the presence of their calves. 

The breeds of cattle in Morocco are very hardy and arc* very 
little affected by the scanty food they obtain during tlie drotjght of 
the hot season. 

These breeds are improved by the natives by means of selection 
and by mating Moroccan cows with Zebu bulls imported from India, 
or with the half-blood or quarter-Wood products of such cros.sos. So 
far, the results of selection are not particularly noticeable. The zebu 
blood would prove more effective if a laiger number of bulls were 
imported, for it is a fact that the hybrids gain in early maturity and 
working qualities without losing their excellence as beef cattle. It 
mnst, howevet, be allowed that these, animals are sometimes rather 
savage and careful handling. " 

The !]toql>^'breeders are at present engf^ed ha crossing ess- 
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perimcnts willi bulls imported from France and belonging piin- 
cipallv to the Montbdiard and the Gascon breeds. 

MoiitboHard and ilreton dairy cows are imported every year 
and conirlbttic to a large extent in supplying the milk required for 
eonsuniptitni in tire towns ot Casablanca and Rabat. If these an¬ 
imals are kept under hygienic conditions and not allowed to come in 
contact with the native cattle that are infested with ticks, they give 
for many years, as much or more milk than they would have yielded 
in their own country. 

The Municipal dairy of Casablanca has fifty cows of the Mont- 
bcliard breed, or Jurassic type, which have produced an annual aver¬ 
age of .5 500 litres of milk during the last three years. The animals 
are .stall-fed and receive a basal ration of barley, bran and oat-straw. 

Very fine hybrids have resulted from mating these cows with a 
zebu bull irnjwrted from Ceylon. Four of the bull calves were sold 
at the age of ten months at a public auction where they were purchas¬ 
ed by European breeders at prices ranging from i 200 to 3 550 francs 
each. 

About 60 000 head of cattle were exported from Morocco in 
1922. 

The export, or slaughter, of cows less than eight years of age is 
prohibited. 

Bulls of any age whether castrated, or not, may be exported. 

Shkep. — In the West of Morocco, three principal types of sheep 
are found. 

The first type is met with in the Tadla district (see Table V, 
Fig. 1). These animals produce fine wool and their shape renders 
them .satisfactory for the butcher. 

The average weight of young rams that have shed two of their 
milk teeth is 45 kg,, ewe lambs of the same age weigh 36 kg. The 
average weight, of adult rams and ewes is respectively 65 kg. and 
43 kg. 

Well-fed rams and ewes can turn the scale at 80 and 60 kg., 
but these exceptional weights are not reached by the largest, but 
by the best-shaped animals. 

The Tadla sheep fattens quickly in the spring, but I0S& flesh 
rapidly as soon as the period of summer scarcity arrives. 

Its face is white, or yellow; sometimes in the variety known as 
" Sourdia ” it is black and white. The fleece is usually white and 
extends down to the hoofs of the kind-legs; the forehead is broa4» 
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the skin often being wrinkled as in the case of the Meiitio. The 
horns are strong, well-developed, directed backwards at the base and 
forming a spiral round the semi-drooping ears. 

The wool is not always of a uniform quality. The Ik-sI piodtiel 
is known rmder the name of " Urdighia ”, called after a tube inhalnt 
ing that region; it issoft, resistant and of medium fiiienes.seoires}K>iul- 
ing to Nos. II and III of the wools from cross-bred sheep, type Rim- 
baix-Tourcoing The fleece is dense and even in ((uality, hut often 
contains a certain amount of yolk in the lower portions. 

When the wool is fine, it is usually short, so that the fleece <Hily 
weighs I 20 kg. to 1.50 kg The inferior fleeces, knowu as “ Beldia ” 
weigh from 1.80 kg to 2 kg. in the case of avci age-sixed aniiiials 
in good health. The difference in the price of fleece.s of various (|ua!- 
ities is at present negligible, the heaviest fleece fetches tlie most 
money. 

Since the finest wool comes from the more delicate sheep, it is 
easily understood that the natives have taken no siiecial pains to 
obtain fleeces of this quality. 

A second well-marked type is that kept by the Beni Alison, a 
tribe dwdling near the coast and south of Oued Sebow. The ratius 
have a very much developed dewlap, transverse folds of skin on tiic 
fordiead and a long soft fleece (see Table V, Fig. 2). 

The wool is long and fine, but somewhat deficient in strength. 
The average weight of the fleeces is 1.500 kg. to 2 kg. and the yield 
42 to 46 % when they are thoroughly washed. The quality is that 
known as “ Aboudia ”, which is remarkably white after washing. Its 
fineness corresponds to that of Nos. I and II of the hybrid wools 
of Ronbaix-Touicoing type. 

From the butcher’s point of view, the conformation of the Ikui- 
Ahsen sheep leaves much to be desired. The back is too narrow, the 
1^ is flat and the hind-quarters arc narrow. 

The third type, the Berber sheep of South Morocco, is hardier 
and more widely kept, and is smaller than the two precedit^ types. 
The average weight of this animal is from 15 to 25 kg., its conformation 
is goo4 the barrel round, the leg fairly well-shaped and the neck 
^ort. *^e horns resemble those of the merino, but the llecCe is not 
very long, is of inferior quality and often black. The wool is known 
'commercially under the name of " Bddia ”, 

In, Bast Morocco the Berguent sheep is found which greatly 
resembles the Algerian sheeps (see Table VI, %. 3). It lives on 
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the high plateaux. The mutton from the young castrated animals 
IS good and the wool is of average <iuality. 

The native lloeks are improved bj^ mating the ewes with a Tadla 
ram and by crossing the Moroccan sheep with merino rams imported 
fiom Ciau. As Ihe Tadla breed matures late, the rams must not be 
used tor breeding purposes before they are two years old. 

Wliere the coloni.st is careful, prudent and competent and is 
able to adopt hygienic measures and feed his flock in the way requir- 
c-d by .systematic breeding, there is no doubt that in certain parts of 
Morocco which are very different from Algeria and Tunisia, it is worth 
while using a superior type of animal rather than the Crau merinoes 
for improving the stock. The Crau slrcep is a semi-travelling animal, 
and the idea of stabulation as practised in most of the country dis¬ 
tricts of France, is gaining ground every day among the sheep breed- 
eis of Morocco, for no other system allows of constant supervision of 
the flock and of adopting the hygienic measures and the rations that 
arc in accordance with the latest stock-breeding precepts. Private 
initiative has taken the lead in this direction and excellent results 
have been obtained by mating Disliley-Merino rams with native se¬ 
lected ewes. The hybrid lambs weigh on an average 45 kg. at the 
age of five months. 

In order to encourage these experiments, the “ Direction G6nerale 
de I’Agricultuie, du Commerce et de Colonisation ” pays the custom- 
dues and part of the transport cost of all imported breeding rams 
regarded by the Stock-Breeding Service as capable of improving the 
local races. Similar measures have also been taken in reference to 
other kinds of animals. 

The Stock-Breeding Service imports annually from Crau, Merino 
rams and ewes which are generally intended to be dispatched to the 
Kxperiment Farms of the Protectorate. In the course of 1923, the 
above Service .sold eight months’ old ram and ewe lambs, that were 
the offspring of these sheep imported from Crau. 

Kams of any age, and ewes more than five years old may be 
freely exported from Morocco by way of the ports, or the frontier 
stations including those of the Algerian-Moroccan frontier. Bwe- 
lainbs of less than five years of age can only be exported from the 
Algerian frontier; the period of exportation is limited, and extends 
from January i to June 30 of every year. 

Tliroughout the whole French zone of the Sherifian Bnipire, the 
slaughter of ewes until they are five years old is prohibited. 
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During 1922, 35 000 sheep were exported from Morocco by way 
of the ports or frontier stations. The number of those that cios.<c<l 
the Algenan-Moroccau frontier may be reckoned appioximately 
at 120000. 

{5winE. — The systematic bleeding of swine is in course of develop 
ment in Morocco, and though it is practised almost excUisi\a-ly 
by Europeans, the natives are beginning to understand it.s economic 
importance. 

So far, no local breed exists and the heids are compo,scfl to a 
great extent of pigs belonging to the Iberian type with black 01 grey 
coat, erect ears and an average weight of 70 to 90 kg. at the age of 
one year. Some herds of improved swine have already been formed 
by crossing sows bred m Morocco with imported Crau, Yorkshire 
and Gazer boars. 

Generally speaking, the pigs are reared in a half-domesticali'd 
condition being turned out into the fields every day as soon as 
they are weaned. When they retuni to the sty, they are fed barley, 
maize, or beans. 

An animal weighing 80 kg. can increase its weight to i.;o kg. 
if fattened for three months in the sty. The experiment farms 
sell young cross-bred Yorkshire boars and sows for bleeding purposes 
at the beginning of each year 

About 60 000 pigs were exported from Morocco in r<)22. 

Goats. — The Moroccan goat weighs on an average ,50 kg.; 
it has a rectilinear forehead, long hair and generally a blai'k coat; 
the horns are flattened and directed backwards ; the ears are talher 
long and drooping. It is a fair milker, and the ilesh is appreciated 
by the natives who eat nearly as much goats’ meat as they do mut.ton. 
When mixed witli camels’ hair, the hair of tliis goat is used in the 
manufacture of ropes and a woven fabric employed ftir tents. T'iie 
skins of the Moroccan goats are very re-slstant and have therefore 
acquired a world-wide reputation. Over i 500 000 of these salted 
dried skins are exported annually; the average weight of each is i kg. 

Houses, — The great majority of the horses met with in Mo¬ 
rocco belong to the Barbary breed. The Moroccan home resembles 
the Algerian Batbary, but is thicker set than the latter; it does not 
possess either the blood or the distinction of the Arab. 

Great improvements have been obtained by the Stud Station 
Seivlt» which possesses 300 stallions of good breeds that have been 
imported from Algeria, France and Syria. 
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These stallions are distributed every spring among a certain 
number of Service Stations built and kept up by the “ Direction Ge- 
n6rale d’Agriculture 

Poultry. — The Moroccan hen is a small bird, but a good layer, 
therefore eggs form an important item of export, the average value 
of tliose sent out of the country annually being 40 million francs. 
These eggs only weigh 48 gm. on an average; they are shipped in 
crates containing 120 dozen from the ports of Mazagan and Casa¬ 
blanca. 

The Stock-Breeding Service imports poultry of good strains for 
breeding purposes The best results have been obtained by crossing 
the FaveroUe and the Spanish breeds. 

As a rule, the domestic animals of Morocco are very hardy and 
suffer less from epizootic diseases than the live-stock of other coun¬ 
tries. 

There is, however, one disease of a parasitic character that does 
great havoc among the sheep and that is strongylosis. This disease 
which is due to a parasitic worm, is controlled by attention to the 
watering-places and by transforming the mud-holes frequented by 
the animals into hygienic drinking troughs. 

Piroplasmosis, a disease that must be reckoned with in the case 
of all imported breeding cattle, is not so common, or so serious in 
Morocco as in the other countries of North Africa. 

Bacterial diseases that might become formidable if they assumed 
an epizootic form, play but a very small part in reducing the number 
of the live-stock in Morocco. 

The organisation of a Veterinary Service which enables the source 
of such epizootic diseases being traced, and the institution of a 
well-equipped veterinary bacterial laboratory at Casablanca afford 
the best possible guarantee against these scourges. 


Cmmunmim ffom the Stick Bfeedtng Seroice 
of the Deparlmfii of AgHcuUure, 
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AGRONOMY. 


Agricultural Meteorology. 

1 . The Yield of Swedish Clover and of Red Silesian Clover at Svalhf 

as Affected hy Rainfall during the Period 1908-1911. 

Rodklofvems af Kasliug pa Svalof imclrc atoti oth lud) iJnii. 

dens mverkan pa .skoidorcsulialct undei nlika ar. S.vyigi'. llsiiih Imruiug 
Ttdsknjf, Year XXXIII, Fail 3 , pp. ifxi-iKj S\al<if. lo.'t. 

From cultural experiments made at Svaldf from 1908-1921 on Swedish 
clover and Silesian red clover, it appears that the first year Swedish 
clover yields a crop 8 % larger than Silesian clover, the usual average 
being respectively 7930 kg. and 7300 kg. In the .second year, the su¬ 
periority of the Swedish clover shows itself most distinctly, for it produces 
a crop twice as large as Silesian clover, the respective figures Ixjiiig 5790 
and 2590 kg. Further, even the first year, Swedish clover is also more 
Satisfactory than the Silesian, if we consider the two cuts .sepamlely 
estimating them in percentages of the total yield. Tlie first crop, which 
is properly speaking the hay crop, is 85 % of the totjil yield in tlie case 
of Swedish clover, and only 60 % in that of SilesinH clover. 

Atmospheric disturbances exercise a great influence on the growth 
of clover, the rainfall being the chief factor cuiwitig variations in the 
crop. From phenologieal data it is seen that, on an average, Swedish 
dover is ready for cutting 17 days earlier than Silesian dover, thus using 
less water though produdng a heavier yield. 

The 14 years' average maximum and minimuin rainfall from April 
1st to the harvest was 140 and 105 min. respectively. In the cast* of 
the Swedish dover, the maximum predpitation occurred in 1908 and 1920 
(254.6 and 228.4 m) tlie maximum crop.s being obtained in these two years 
{il,4to and 10,290 kg. respectively). The Silesian clover received moat 
rain in 195®, and 1918, the rain-gauge registering 321.3, 199.6 

rum. These wet years also produced the .heaviest crops; 6930, 6000 
arid 9710 Iig. tfeqpectively per hectare. 

‘,,Tbe to fn i rn tt m rainfalls experienced by the Swedish clover VMst* hi 
' I9i7> 19*4 (^.4 and 52.9 ma.) and the cx<^ were comtpojwSaidy 

lifter faS&ig te 2980 and 2246 kg. of hay per hectare. 

‘ V" ■ ' ' ' ' 
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The Silesian clover suffered from the drought of 1921, 19x7, 19x4 
imd 19x5 (3X*3» 37 47 ^ 50 3 nun) and the crops were small* 2730, 

2190, 1330, and 3290 kg per heclaie 

The environmental factors exerted less effect on the second cuts, 
for other influences besides rainfall came into pla3'' The aftermath of 
Swedish clover depends nuicli upon the time when the first crop is cut. 

If the field is mown before the plant flowers, the aftermath is large, 
])tovided suliicient rain falls in the interval between the cuts, but if the 
field is cut late after the flowering is over, the second crop is poor 
how^ever mticli lam falls 

The author shows the relation of the aftermath crop to the total rain¬ 
fall from the tenth day before the fiist cutting, to the tenth day before 
the second cutting (in years when the first crop was cut at the right time 
vi3., not too late) 


TAimx: I — Rainfall and yield of second cut, Swedish Clover. 



Rainfall 

jnm. 

Hay fiom s>econd cut 

kg. per hectaie 

1910. .... 

229 3 

2,420 

191X. 

82 9 

320 

1913. 

152 4 

2 280 

191:4. 

85 5 

320 

1017. . • • 

87 0 

I 060 

1919. 

1494 

I 900 

WQ . 

134 3 

2 120 

I92X. .. 

250.0 

1940 


The connection between the second crop and the rainfall during the 
same period is more marked in the case of the Silesian clover (Table II), 
for as it ripens earlier, it can use a greater amount of water. 


Tabw^ II. — Rainfall and yield of second cut, Silesian Clover. 

Rainfall ^ 

Yi-ar • kg. l)er Itectare 

sns» 

. 3700 4980 

Ttjii. 09 17^0 

3912 . , . . . . 1164 2430 

ujzi. 127 3 3 S40 

1914 71 0 780 

7916. . . 195 3 3230 

1917 709 3:130 

1919, . . , .... ... 198,5 J180 

Jtg 20 .. 153 5 ' S 300 

1921, . . 2745 * 3400 


G. A. 

El] 
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2 , Critical Periods in the Growth of Sugar Caue* 

Koenig M. (Bulletin No 27. General Scries Department of Agriculture, 
Mauritius Port-Douis, 1923) International Sugar Journal, Vol XXV, 
No 30, p 643-644 Manchester, December, 1923 

The object of the author’s investigations was to ascertain whether 
there are any distinct periods during the growing season of the sugar 
cane when rainfall and temperature are of special influence on the ulti¬ 
mate crop yield* 

From data collected over a series of years at 27 stations on the island 
the following conclusions have been reached : 

a) There are, in the growth of the sugar crop in Mauritius, several 
critical periods, during which the action of certain meteorological fac¬ 
tors exercise a permanent effect. 

b) There are two periods for rainfall, viz, Novembei-December 
and June-July At other stages of growth of the cane the effect of the 
rain can be compensated, but, during these critical periods, abundance 
or deficiency of rainfall produces a permanent effect on the crop. 

c) High temperatures are important at all times, but chiefly dur¬ 
ing the month of March, which month is critical as regards temperature. 

The author considers that when more data are available it will be 
possible to select those varieties best adapted to given climatic condi¬ 
tions W. S. G. 

3 The Use of Artificial Smoke Clouds in Combating White Frosts* 

Chassant, M. and ClarTE, R. Une experience sur la lutte centre le 
geiees blanches par les nuages attificiels Annales de la Science agronomique, 
Year 40, No. 2, pp 88-91. Pans, 1923 

On the occasion of the severe cold of April 30, 1922, some experiments 
were carried out at Montpellier, artificial smoke-clouds being used t<» com¬ 
bat the frosts which were doing much injury to vegetation in general, and 
especially to the vineyaids. 

For the production of the smoke, some engins funiigeiies Beiger ” 
(Berger smokc-geneiators) left ovei from the war were emj)loye<l These 
generators produce a dense, heavy smoke oi metallic oxides 

The spot chosen for the tests was very suitable, being a small valley 
I kg. in length and 500 m wide; it was entirely surroundc<l by hills 
so that the cold air accumulated there during the night 

At 2 o’clock on the morning of April 20th, when the thermometer 
had already fallen to +o,2^C., the fires were lighted and all the bottom 
of the valley was soon Med with a dense stratum of smoke that prevent¬ 
ed the cold masses of air from descending and also reduced the loss of 
heat by radiation from the ground. Throughout the whole area covered 
by the smoke there were no cases of injury, whereas in the zoms immedia¬ 
tely bordering in it, half the young buds were^destroyed by the frost, 

, Twelve , smoke-generators were used. * 


G, A, 



soil. SCmNCE 


43 


Sotl Science. 

4 . The Determination of the Specific Surface of Soil- 

ZuNKKR, F, Die Bcstimiimng dCvS spczifischen Obeifiache des Bodeiis. 
Landwirtschajthchc Jahrbticher, Vol 58 , No 2 , pp, i 59 - 2 o 3 > figs, 10 . Berlin, 

1923 

The vSpecific surface of a substance is the measure of its degree of dis¬ 
persion, The permeability of the soil is a function of its specific surface, 
and upon the latter also depends the depth at which drainage pipes should 
be laid. 

The .specific surface is expressed by the author as follows . 


S here represents the specific gravity of the soil, 0 is the sum of the 
surface of the particles (which are regarded as round), and is expressed 
in cc per gm,, whereas dw is the actual diameter (in mm.) of the particles. 
The specific surface is thus inversely proportionate to the average diameter 
of the particles The specific surface of any soil is equal to the number by 
which must be multiplied the surface of an equal amount, by weight, of 
soil composed of particles i mm in diameter 

In order to dcterimne the specific surface of a soil, it was necessary 
to employ a method that would include the colloidal substances which are 
here of great importance. There are several methods from which to choose 
viz., those of An'ERBERO, Sven Oden, Wiegner, Ungerer and Sokol. 
The author selected Wiegner's method which he improved, making it 
10 times more sensitive The author’s mode of calculation, also differs 
from that adopted by WiE(tNEr. The latter gives a description of his 
method in the Landtwtsclialiliche Vcrsuchssiaiionen, 1918, p. 41. 

The authcjr used a glass tube 670 mm. long and 40 mm. in diameter. 
Tlii>s tube is connected by lateral openings to an apparatus by means of 
which the pressure of the column of liquid filliug the tube is measured. A 
homogejieous suspen.sion of the soil sample in distilled water is introduced 
into the tube. After a certain time, part of the material in suspension 
will be deposited and the liquid above it will have acquired a different 
density which can be estimated by means of the apparatus attached to 
the tube. Several leadings are taken each lime after a given interval. 
The tiuthor expresses by mathematical formulae the relations existing 
between the surface of the particles and the rate of their deposition. 

As an instance, he describes in detail an experiment carried out with 
a certain soil and the manner of estimating its specific surface. 

The author then expresses by means of a formula the relation existing 
between the specific surface {U) and the depth in metres at which the 
drains must be laid down {E), 

E Kt. 30 — a y « mfities, 

m 
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In these calculations, both the specific weight of the soil and the 
hygroscopicity must be taken into account. 

The autliot is of opinion that the means hitherto employed to deter* 
mine the depth below the soil at which drainage pipes must be laid are 
wholly inadecpiate lie criticises the met hod vS adopted by BKKr'i'i«:NnAOiL 
Cani'z-Fatisei^ CouuNt; and otheis. 

Practically all that is required is to have one, or two, soil samples 
per hectare analysed in the manner described by the author. I'he sanqiU'S 
should be taken at the depths of o 5, 10 and 1.5 metre, and iUKdysc*d 
separately The expense of these analyses would come to about r % 
of the total cost of drainage The author strongly advises drainage special* 
ists to consider these methods of analysis, for the damage caused by a 
faulty system of draining may be very consideiable B v. S. 

5 . Importance of the Osmotic Pressure of the Soil Solution. 

Ttoaikov, N M., (Saratov Agricultural Espeiinicnt vSlalion, Ptissia). 
The soil solution and its importance in the growth of plants. Soil Setmee, 
Vol. XV, No 4, pp 229-233 Baltimore, Md 1923 , 

The author gives here merely a summary of extensive investigations 
on osmosis, which will be published later 

Agriciilture is always determined in arid regions by that quantity of 
atmospheric precipitation, which ocairs during the period of plant growth 
and the period of soil preparation previous to the seeding. 

A larger or smaller quantity of rainfall increases the quantity of soil 
moisture and there is a corresponding change in the concentration of the 
soil solution and its osmotic pressure Investigations of the importance 
of osmotic pressure of the soil solution upon the growth and yield of spring 
wheat were begun by the author in 1910 at the BezentschuJk I^xpcriment 
Station in the State of Samara, (i) continued in Petiograd 1917-20 and in 
Saratov since 1921. These investigations are stiU being continued, not to 
study the development and yield of wheat, but its chemical composition 
and protein content. The original experiments on various salts of the 
same concentration convinced the author that the same concentration of 
the soil solution produced by various salts, and therefore of different os¬ 
motic pressure, does not act alike upon the growth of plants, 

In his pot experiments the author increased the osmotic pressure 
of the soil solution by the addition of common salts: NaCl, Na^ SO4, 
MgClji, Na NO^, SO4, NH^ NO3, etc. in such quantities as to in¬ 

crease, when in water solution, the osmotic pressure by i, 2,3 atmo¬ 
spheres etc. Growth, yield, hygroscopic water, total nitrogen and protein 
and later, the hardness and softness of the grain, when cut, were deter¬ 
mined. 

As an example, we give here the effect on the average weight of 
the tops. 


(i) See ie. 193:4* No. 987. (Ed ). 
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Average mighi of top^ per pot tn lo 14-15 
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These data definitely establisli the tact that, with an increase in 
osmotic piessuro of the soil solution there is an increase in the yield 
of tops until a certain oiitiinum is reached, on further increasing the os¬ 
motic concentration ot the soil solution above certain limits, there is a 
decrease in yield. 

The author gives in other tables, data concerning the average height 
of wheal in pots; the average yield of gram per vessel, nitrogen content 
of the grain; hardness and softiie.ss of wheal; transpiration coefficients 

From numerous experiments with various salts li can he concluded 
that an increase in osmotic pressure of the soil solution up to a certain 
limit, will bring about a greater activity of the plants. There will be an 
increase in size, yield of tops and yield of grain of spring wheat Further 
increase lu osmotic pressure decreases the yield of tops and grain. 

The increased content of mtiogen and protein in the wheat grain 
o£ south-eastern Russia and the and parts of the United States, is doubt¬ 
lessly connected with the increase in osmotic concentration in the soils, 
because of the small amount of rainfall in those sections. 

The quantity of hard grain is increased with an increase in osmotic 
pressure, and vice versa. This information causes the author to believe 
that in vegetative experiments the same variety of wheat can be made 
to produce both hard and soft grain. It was found that nitrates bring 
about greater increase in haidness than sulphates and that in addition to 
the influence of the osmotic pressure of the soil solution, one has to note 
also the nature of its constituent salts 

In the last few years, these investigations have been extended to 
indiicle other iilants. The influence of the osmotic pressure upon the forma¬ 
tion of other substances, such as fats, sugars, aromatic bodies, etc. was 
vSlndied. D. v. S. 

(>. The Soil Solution. 

r, -- Bttrd, J. vS nncl Martin, J. C. (University of California, Berkeley, 
Cilifoima, IT. vS A) Water displacement of soils and the soil solution The 
Jomnal of Agncnliuml Science, Vol. XIIl, No. 3, pp 265-205, 

J fig. Bibl, Cambridge, 1923 

II. — Tuiaikoo, N, M., and Kuzmin, M vS (Saratov Agricultural Expe- 
itnu^nl Siation) On the <piestion of obtaining the soil solution Soil Smnee^ 
Vol XV, No. 4, pp. 235-239, fig. T. Baltimore, 1023 

Niimt'ttnis htiidk's in the author's laboratory and elsewhere have 
8lu)wn tlK* Use <ii water cxtractiom for manj purposes iu soil investigatioBs. 

I*} 
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But the water extract is imperfectly representative of the conventioual 
soil solution and any method which offers more i)romise in this respect 
deserves careful consideration Among such methods the vsoil piessme 
method of Morgan {Sotl Saencc, 3. No 6, pp. 53 i“ 545 ) liydtanlic 

press method of Lxuman [Umvemiy Cahf, Ptibl Agnc. Sci,, vHeru\s j, 
No. 7, pp 131-13^) need further study The author is aware ol the theo¬ 
retical objections to the use of high pressuie, as alteration of the soil 
solution IS to be expected from such piessttres A veiy serious objection 
to most of the methods emi)loyed is the time necessary to obtain solutions 
from soils containing any consideiable amount of colloidal mattei. 

Equilibrium is probably never attained in moist soils and the solution 
obtained from soils merely represent average concentrations. 

If water is placed on top of and allowed to percolate through a mass 
of moist soil in a loose state oi aggregation, such as that in which it exists 
in the field under conditions favourable to plant growth, succes.^ive por¬ 
tions of the liquid obtained will be decreasingly concentrated tmlil a low 
and comparatively uniform level is reached. Not one of these pioportioius 
can properly be assumed to represent the soil solution and the concentra¬ 
tion of the entire solution so obtained will doubtless a^]>roximate to that 
ot a water extract obtained with siinilai proportions of water and soil If ^ 
however, a similar mass of soil is pressed tightly in a container and treated 
with ethyl alcohol the successive portions ot solution have equal concen¬ 
trations until the displacing agent begins to appear. 

In his experiments the author used water as the displacing liquid 
because of its many and obvious practical advantages. He describes very 
exactly the equipment and technique for the recovery of displaced solu¬ 
tions. The first ciiterion to apply to displaced .solutions is clcaily that 
of constancy of composition. To determine the concentration of the 
solutions the authoi used the depression of the freezmg-point, but 
generally the electrical conductivity. Successive displaced solutions of 
eipial electrical conductivity were obtained from each wsoil (sandy loams 
and silty clay loams) The concentration thn.H measured was in each 
case the same as that of the liquid obtained without the use of displacing 
watei When the solution displaced by water from a given muss of soil 
was used as displacing agent on another portion of the same soil, the newly 
displaced solution had the same concentratiou of clctrolytes us the (lisplac¬ 
ing solution. The author is of opinion that this result indicates that the 
displaced solution has the same conceutratioii avS the solution with whudi 
it came into contact in the soil 

Concentrations of individual ions in successive portions of displaced 
solution were determined and the typical differences in behaviour of the 
various solutes is discuvssed. 

The data collected by the author show that compacted soils tend to 
become completely saturated during displacement and that the mechanism 
of displacement consists in an actual translocation of successive layers 
of liquid. ^ 

11. — A new method of obtaining the soil solution was worked out 
by the Russian TutAiKOW. This author hud to study the dry soils of 

m 
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south-eastern Russia, for which the usual methods of obtaining the soil 
solution could not be used, the quantities obtained being always too small. 
Other special methods could not be used owing to the technical difficul¬ 
ties through which the Russian country was passing Tliis led to the 
necessity of developing a special method for obtaining the soil solution 
more (iuickl> in a comparatively large quantity. An apparatus was con- 
stmcted for this purpose which is based upon the evacuation of the atmo¬ 
sphere within a hollow cylindei, placed within a definite volume of soil. 
The pressure of the outer atmosphere displaces the water from the soil 
into this cylinder, as soon as sufficient vacuum has been produced To 
obtain sufficient soil solution with a moisture content of less than 50 % 
saturation and to counteract the molecular forces in the soil, which tend 
to hold small quantities of moisture, the soil was pressed by means of 
a common press, in addition to the air evacuation 

The author gives a figure of his appaiatus and describes it very care¬ 
fully* The method allows extraction fiom varying quantities of soil, with¬ 
in the limits of 100 gm and 6-7 kgm. 

Extracts of the cultivated portion of a dark-brown soil were made hy 
this method. The moisture of the soil was brought to 38.7 % of the abso¬ 
lutely dry soil, corresponding to 90 % of the total moisture-holding ca¬ 
pacity, and kept at that moisture lor 13 days. The soil solution was then 
extracted To determine the uniformity of the solution it was taken 
out in 15 separate 60 cc portions A total of 894 cc of soil solution was 
obtained from a total of 2250 cc. present in all the soil. The author's 
analyses prove definitely the constancy of the concentration of the soil 
solution. The determination of phosphoric acid did not present any 
difficulties, due to the high concentration of the soil solution in compari¬ 
son with a water extract. 

Since it was possible now to obtain the soil solution in comparatively 
large quantities, experiments were carried out on the growth of plants in 
the solution by the method of water cultures. Wheat, oats, barley, peas, 
etc., were grown in the green-house to full maturity, on a soil solution 
taken from a field .soil with the natural moisture content. 

By the use of this method, it is now posvsible to determine the osmotic 
pressure and chemistry of the soil solution in the soil of pot cultures in the 
different periods of growth of cultivated plants 

B. V. S. 

7 . The Voluime**dianges Associated with Variations of Water Content 

in SoiL 

Haines, W, B. (Rothamsted Experimental Station, Harpenden) The 
Journal of Agricultural Sc%ence^ Vol XIII, part 3, pp. 296-310, figs. 7, Bibl, 
Cambridge, 1923. 

The phenomena of shrinking and swelling which take place in most 
soils as the water content ^creases or increases have attracted very general 
observation. As a practical agricultural problem, slirinkage in soils comes 
to the fore in certain tropical clays, where the cracks which open in the 
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soil indTj- weather injure the root systems of the crop and depiess yields (1). 
But in general the great interest which attaches to the subject lies in the 
fact that the constant fluctuations in moisture to which most arabh' ^oils 
aie subjected, by inducing corresponding shrinking or swcIHug, constitule 
a leading factor in the loosening of the structure of the soil and thi* forma¬ 
tion of a good tilth 




Results ot sliriukagu tuoasurcineals. 



The author describes a new and simple method of measuring the 
shrinkage of moist soil on diying, which as the same time gives values 
for the pore space and specific gravity of the .soil. The method adopted 
consists in measuring the volume changes, which a small prism of soil 
undergoes during a slow drying-out process. The volume mea8uremettt.s 
were made by dl^lacement of mercury in a constant-volume bottle. The 
technique consists simply in weighing the mercury required to fill the 
bottle with and without the soil prism present, and calcinating the 


ix) See t 0* tgiz* West Indian SuHetin, i«, 50* 
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displaced volume. Corrections are applied for temperature. The soil * 
prism is weighed at the same time that a reading of its volume is taken. 

The author gives diagrams for a number of diverse soils, illustrating 
the character of soil shrinkage. In these diagrams the “ soil volume 
is plotted against the volume of water present The shrinkage is shown 
to take place in two stages, in both of which there is a hnear relationship 
to the moisture content. That is to say, it is found that the curve ob¬ 
tained by plotting as indicated, consists, to a first approximation, of two 
straight lines. The first part A B of the curve A. B C. (see figure) 
making a small angle with the axis, represents the stage where the pore 
space of the soil is partly filled with air and partly with watei The second 
part corresponds to the stage where, all the air having been displaced 
by water, each increment of water is accompanied by an equal increment 
of volume and the curve takes an upward course at an angle of 45°. 

The author explains these two stages of shrinkage by the well- 
known colloidal-coating hypothesis, and describes confirmatory expe¬ 
riments. D. V. S. 

8 , Water Retaining Capacity of Colloidal Soils. 

Hardy, F The Journal of Agricultural Sctence, Vol. XIII, part 3, pp,340‘- 
331. Cambridge, 19^3* 

The maximum water-retaining capacity of a soil may be defined as the 
quantity of water, measured as a percentage of the mass of even-dry ma¬ 
terial, that the soil can retain after it has been thoroughly wetted and then 
allowed to drain freely. It is generally estimated in the laboratory by 
HrcGARD^s method (Hidgard, Soils, 1918, p 209). The magnitude of the 
maximum retentivety constant, as estimated by this method depends 
on the colloid content of the soil (imbibition capacity), on the degree of 
packing, and on the extent of drainage allowed. Briggs and Shaots: 
t/. S. Bur, Plant, Indus, Bull, 230, 1912) have derived an empirical formula 
connecting the maximun water-retaining capacity (M.) with the hygroscopic 
coefficient (H.), This formula is * M == 4,3 H + 21, 

In these experiments the author employed soils belonging to the diverse 
geological types represented in the British West Indies (the same as 
those used in an investigation into the significance of the shrinkage 
coefficient) (i), ^ 

The results indicate that the Brigg-sisantz equation, which is generally 
applicable to soils whose colloidal properti^fes are not marked, yields values 
for tlie calculated maximum letentivety constant that are in considerable 
deficit of the experimentally determined values, when applied to highly 
colloidal soils containing sihceous colloids. This result is believed to be 
mainly due to the marked volume expansion shown by these soils when wet-> 
ted. In the case of red laterite soils, in which the colloid content is composed 
mainly of alumina hydrogel and ferric oxide hydrogel, the calculated values 
for the maximum retentivety constant, on the contrary are in excess of 

(x) See N» 7 of this Remew, {B4,) 

. m 
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the estimated values* These soils, though highly colloidal exMbit remark* 
ably low volume expansion on wetting. 

WmsDON has teimed the figure 3,4 in the Beicg-Shant^ formula the 
" vesicular coefficient ** of the colloidal material In the siliceoiivS West 
Indian soils examined, the vesicular coefficient appears to vusy between 
4.9 and 3.3 with a mean value of 4.2; whereas, for red laterite soils, it 
varies between 3.5 and 2 4, the lowest figure being given by the most 
typical of these. 

The author also tested a new foiitiula connecting maximum water- 
retaining capacity with total bound water and with free inlet stilial film* 
water ‘ 

M = P + 23.5 

In this formula Af represents total colloidally imbibed water andi'^ the 
moistuie content at the point of stickiness and 23 5 is the film water con¬ 
stant by WmsBON, The results obtained indicate that this formula also 
fails to yield concoidance with experimental data, except in the case of 
laterite soils, for which it seems to apply quite closely. The main reason 
for failure in the application of the new foiitmla to colloidal soils contain¬ 
ing siliceous coHoids, again appears to be the marked volume expansion, 
which these soils exhibit when wetted. Interesting results, in general, 
agreement with those obtained with soils containing inorganic colloids 
were yielded by two highly humic soils. 

The author finally discusses the significance of some other soil moisture 
constants, namely the wilting coefficient, the moisture equivalent and the 
critical moisture content. 

The importance of recognising specificity in soil colloidal material is 
again urged. D. v. S. 

9 . EiGtect of Drying and Storage upon the Hydrogen-ion Concentra¬ 
tion of Soil Samples. 

Eosi), C. O, and FxEZER, B* A. Sotl Science, Vol XVT, Ho. j, pp. lit- 
126, tables 5, bibliography. New Brunswick, U. S. A., 1923. 

It is usually assumed that air-diied soil .samplCvS give reHaf)k‘ nssults 
for hydrogen-iou doiertuiualioiis, esi)eoially if the vsoils are acid, but tlie 
authors' studies have led them to conclude that satisfactory indicutkms 
are obtained only with sanqilcs taken freshly from the field, Their experi¬ 
ments included the effect of air-drying and oven-drying upon the hydrogen- 
ion concentration of vsamplcs and the effect of moistening samples of soil 
that had become dry and of storing the fresh, moist samples in air-tight 
containers. Soil samples from five fields upon which liming experiments 
are in progress showed differences in the pE between the fresh and air- 
dry samples varying from pH 0.03 to pH 1,17. The acid samples showed 
as great a change as those that were alkaline. The general tendency was 
to become more acid. Of 144 glacial and locvss smls, all except one beconie 
more acid^upon air-drying. 

M 
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Allowing soils to become air-dty generally increased tbe intensity of 
the reaction obtained by the qualitative potassium thiocyanate method. 
Of 78 samples tested, 5 showed no change, 35 a change of one degree of 
acidity, xq a change of 2 degrees and 17 a change of 3 degrees. 

Oven-drying made almost all samples tested more acid Samples air- 
dried and then moistened with distilled-water become more acid. 

Soil samples generally become moie acid after storage in air-tight 
glass containers. The amount of change is not related to the degree of 
acidity or alkalinity. 

From the data obtained it is concluded that the only reliable indica¬ 
tion oi conditions existing in the field are obtained when hydrogen-ion 
concentration determinations are made with freshly taken soil samples. 

W. S. G. 

xo* Effect of Chemical Agents on Oxidation in Soil-Forming Rocks* 

BotryotJCOS, G J., (Michigan Agr Exp Station). Soil Science^ Vol 
No. t, pp 19-22, fig I. Baltimore, 1923 

In an investigation on the rate and extent of solubility of soil-forming 
rocks and minerals it was observed that certain rocks and minerals, when 
treated with certain chemical agents and allowed to stand, develop different 
colors in ttiese various chemical agents This color development appeared 
to be due mainly to oxidation or lack of oxidation of the iron present, 
and is gieatly accelerated by some chemical agents and entirely prevented 
by others, 

A new or different color developed in most of the rocks and minerals. 
The most important thing, however, is that chemical agents influence this 
color development and that each chemical agent is usually regular and 
consistent in producing the same kind of result in all of the rocks and 
minerals. 

Some of these reagents not only help the oxidation to start, but even 
accelerate its rate greatly, while others prevent its incejition entirely. Cal¬ 
cium nitrate is the best example for the first group and mono-calcium phos¬ 
phate for the second. Calcium nitrate caused a pronounced oxidation 
ill nearly every rock and mineral. The mono-calcium phosphate not 
only |)r<*vcnted oxhiation but even destroyed the oxidising influence of the 
various chemical agents, when mixed with them. 

I low the various chemical agents influence oxidation so differently 
is not definitely known, The ex|)lanation that vseems most probable is 
that the oxidation in question is caused mainly by catalytic effects. The 
results throw much light on the oxidation and color of soil at various 
dt‘pths ; on tlie influence of fertilizers on oxidation and color of soils ; on 
the oxkUitiou unci color of the substratum of the earth. B. v. S. 

ti» Microbiological Analysis of Soil as an Index of Soil Fertility (i) 

f. - Waksmak, Shuman, A., Ammonia accumulation {ammomfleation). 
Soil Srivme, Vol XV, No. pp. bihl. Baltimore, 1923. 

{%) Sec ixtm Ko. of Uevim No, 3 . X 923 (Bd.) 
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II — Idem, Methods for the study of nitrification Ibidem, Vol* XV, 
No. 4, pp 24i“^t6o, bibl 51 publ Baltunoie, 19^3' 

I. — Ammonificatioti in solution cannot be used for soil diffeientia-* 
tion, for the following reasons: 

a) Of the three large groups of inicro-organisnis, only the bacteria 
develop in solution, while the fungi and actinoinycetes do not usttally 
develop because of the nature of the medium and period of incttbaliotL 
h) Of the bacteria, those which develop are only the so-called pu« 
trificative forms or those that are able to grow rapidly in liquid media, 
with peptone or other protein or protein denvate as the only source 
of carbon and nitrogen. These forms are usually present in all soils, in¬ 
dependent of the fertihty of the particular soil. 

0) Even where differentiation between soils is found it may be 
due more to the presence or absence of certain minerals in the soil, in¬ 
troduced as an inoculum rather than to the particular soil flora. 

Actually no definite correlation was found between ammonia formation 
in solution on the one hand and crop production, bacteria numbers and 
nitrification on the other. 

Ammonification in soil cannot be used as an index of soil fertility: 
a) all soils contain various groups of micro-organisms that are able to 
break down complex proteins, with the formation of ammonia, b) The 
final amount of ammonia accumulated in the soil is a resultant of a num¬ 
ber of factors, among which are the nature of the protein used in car¬ 
rying out the test, the presence or absence of available carbohydrates, 
the initial reaction of the soil and buffer-content of the soil, the rapidity 
with which the ammonia was transformed into nitrates, which depends 
upon the initial reaction of the soil, buffer content etc., and the loss of 
ammonia into the atmosphere. 

Ammonification can be used only in comparing the activities of spe¬ 
cific cultures ot micro-organisms under conttoled conditions and in study¬ 
ing the course of rapidity of decomposition of organic matter. It cannot 
be used in determining the nature of soil fertility or soil tnicro-flota. 

II. — Nitrification of ammonium sulphate or other inorganic salts 
of ammonia m soils having different reactions cannot be used as a basis 
for comparison. This is due to the fact that the amount of intiatc ac¬ 
cumulated in the soil as commonly carried out under laboratory conditions, 
will depend on the initial reaction of the soil, buffer content and iinal 
reaction, more so than on the bacteriological activities; less acid soils 
wifi allow a greater accumulation of nitrates than the more acid soils, 
under a given set of conditions. 

In ihe oxidation of ammonium sulphate, nitric and sulphuric acids 
are forTOd. These acids increase the hydrogen-ion coacentratjon of the 
soil, till‘a point is reached which becomes injurious to the activity of 
the nitrif^di)^ bacteria. In well buffered soils, .such as those receiving 
large applications of organic matter, greater muoiuits of acid can be 
formed, before the injurious reaction is atleined than in ixjorly tmt 
fared soib. 
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Nitrate accttmtilatioii from ammonium sulphate in the soil stops 
when the reaction has reached pH 44-4.8 The greater the buffer content 
of the soil, the greater will be the amount of nitrate accumulated, even if 
the initial reactions is the same. 

Nitrification of ammonium sulphate in the soil should be carried out, 
in laboratory studies, in the presence of sufficient basic material to neu¬ 
tralize the acids formed from the oxidation of the ammonium salt. Cal¬ 
cium carbonate is to be preferred to calaum oxide, since the latter tends 
to change rapidly the reaction of the soil, and therefore, bring about 
various uncontrolled chemical, physical and biological changes. 

The mtrificationbf dried blood, in concentrations commonly employed, 
namely i %, is not a good test for the comparison of different soils. This 
is due to the different reactions involved in the transformation of dried 
blood, particularly in alkaline and poorly buffered soils. The rapid de¬ 
composition of the dried blood brings about an abundant formation of 
ammonia, which is not sufficiently neutrahzed by acids of buffering agents 
in alkaline and poorly buffered soils. The free ammonia has an injurious 
action upon the activities of the nitrifying bacteria. 

Either low grade nitrogenous materials should be used or a low concen¬ 
tration of high grade materials for the study of nitrification of organic 
materials in the soil. To get a thorough idea of the nitrifying capacity 
of a soil and to have a basis for comparing the nitrification of different 
soils, no one single method is sufficient, but a combination of the following 
methods is recommended, all of which should he used for each soil, 
and each of which gives some information necessary to obtain a complete 
picture of nitrification in the soil: 

a) Nitrification in solution, using 10 % of soil for inoculation, as 
recommended by Remv, Eohnis and others The information obtained 
is valuable for a knowledge of the nitrifying flora of the soil, and the in¬ 
fluence of the constituents of the particular soil upon the nitrifying bacte¬ 
ria, when studied under standard laboratory conditions. The use of pure 
sand is to be preferred to the solution method: 100 gm. of pure washed 
sand + 2x0 mgm. Ca CO3 + 15 cc, of mineral solution, placed in plugged 
fia^s and sterilized in the autoclave; 3-5 cc of ammonium suli^te 
solution containing 30 mgm. of nitrogen and sterilized separately are 
added and each flask is inoculated with 10 gm. of the soil to be tested. 

b) Nitrification of the soil's own nitrogen. — A definite amount of 
soil (xoo gm.) kepi in the laboratory for a definite length of time {30 days) 
at a definite temperature (25-28^ C), under optimum moisture conditions, 
will give us information on the forms of nitrogen present in the particular 
soil and the speed with which they are transformed into nitrates and 
thus made available for plant growth. 

Nitrification of ammonium sulphate in the soil. — By using 
a definite amount of nitrogen (30 gm. in 100 gm. of soil), in the form 
of ammonium sulphate, and standard period of incubation, we get, 
from the amount of nitra^te formed, an index on the buffering capadty 
' of the soil in relation to nitrification. The final reaction shotfid always 
recorded. , ‘ ; 
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d) Nitrificatiou of ammonium sulplxate in the presence of a theo¬ 
retical amount of Ca CO3 (210 mgm. for 30 mpn. nitrogen as ammo- 
mum sulphate) necessary to neutralize all the acid formed from the com¬ 
plete oxidation of the ammonium sulphate into nitric and sulphuric acid. - 
This gives an index of the nitrifying capacity of the soil under optimum 
reaction conditions and forms an excellent basis for comparing nitrificatiou 
with other soil bacteriological activities. 

e) Nitrification of organic nitrogenous materials. — If high grade 
materials are used (dried blood), 01% concentration should be used and 
a brief incubation period (10-15 days) , o 25 % concentrations and a 
period of incubation of 13, or 15 and 30 days, gives important supple¬ 
mentary information 

By giving a definite weight to the information obtained by each 
of these five methods, a true picture of nitrification in soil may be 
obtained. D. v. 

12. Partial Sterilisation of Soil. 

I, — Russeee, Sir John (Director of the Rothamsted Experltnental 
Station, England) Soil Conditions and Plant Growth, 2”^ lidition, pp. 

Eondon 

II — Haee. Sir Daniel (Scientific Adviser, Ministry of Agricutute, (treat 
Bntam, late Director, Roth^sted Experimental Station). The Book of the 
Rothamsted Experiments, pp. 273“285. Eondoii, 1919. 

III. — Waksman, S. a and StAUKEV, R. E* (New Jersey Agrkultuml 
Experiment Station) Partial Sterilisation of Soil, Microbiological Aciivitie 
and Soil Fertihty. Soil Science, Vol. XVI, No. pp. 247-207, and No. 5^ 

pp. 343''35^ Baltmiore, U. S- A., 1923. — See also appended bibliography* 

« 

L — As far back as 1877 Obbelin used carbon disulpbide to kill 
phylloxera, and Girard in 1M7 to clear a piece of sugar-beet ground in¬ 
fested with nematodes; in each case subsequent crops showed that the 
productiveness of the soil had been increased by tliis treatment. In 
1889 Koch noted that carbon disulphide stimulated root growth and 
four years later Hmnbr and StSrmbr .showed that the bacterial flora 
was altered by this substance, and afterwards they found that the num¬ 
ber of organisms was ultimately increased, although there was a decrease 
of about 75 % at first. F:^nk in 1888 found that the effect of heat was 
to increase the soluble mineral and organic matter in soil and make it 
more productive. Experiments by Russebb and DAsmsHm? (lo) showed 
that the rate of oxidation was reduced after soil had been heated to igo'i^C., 

. but was increased by small quantities of volatile antiseptics and more 
than doubled after heating to loo^ C. The increase of available plant 
food material in untreated and heated soil was found to be, tesgjMBctiVely, 
^ follows _8.30-4.43 % ; P, Os. 1.00-2.08 %; K, O, 4.8O 5.03 %; 

the-dry.weight increase of crop (mustard) grown on tMa soil' wad, un- 
tseateds^/15:88 gms., heated, 24.33 g«is. Rh^ebb and (11) 

^owed the mo^ striking tiiemical changes that Wl'laf-aftes partial 
, cessatiem. of nitrification and a«l(j#s«amulation of 
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atnmonia mtich in excess of the sum of ammonia and nitrate in the un¬ 
treated soil. The experiments indicate that the increased production 
of ammonia is due to increased numbers of bacteria; the untreated soil 
appears to contain some factor detrimental to bacteria which is put out 
of action by heat or antiseptics. Bactena would be largely destroyed 
also, but the spores would survive and having a free field would multiply 
rapidly. As the factor did not appear to be bacterial, search was made 
for larger organisms such as protozoa, but none were found in the heated 
soil, however, untreated soil contained a variety of them, and the evidence 
seems to show that such organisms constitute one of the factors limiting 
bacteiial activity, and therefoie, fertility in ordinary untreated soils 

The micro-organic fiora of a soil thus appears to be very mixed, sap¬ 
rophytes, parasites attacking plants and apparently also Hving on and 
decomposing organic matter, and larger organisms inimical to bacteria 
all seem to be present 

The detrimental organisms are killed by any antiseptic vapour, or 
by heating the soil for three hours to C; cooling to low tem¬ 

peratures depresses, but fails to kill them. Once these organisms are 
killed the only way of re-introducing them is to add some untreated 
soil (12). 

As media for plant growth partially sterilised soils differ from un¬ 
treated soils in several particulars (13). There is generally a retarda¬ 
tion of germination ; generally an acceleration m growth up to the time 
of appearance of the third or fourth leaves, but sometimes retardation, 
especially in rich soils heated to lOO® C»; this retardation is accompanied 
by a very dark green leaf colour and either the formation of a purple pig¬ 
ment or a tendency for the leaves to curl towards the under side; later 
on the purple colour goes and the curling ceases. Plants grown in soils 
heated to loo® C. show a very remarkable development of fibrous root; 
the leaves are larger and the colour is deeper, the stems are stouter and the 
internodes usually shorter ; they flower earlier, more abundantly and con¬ 
tain a higher percentange of N2 and sometimes of P^ O5 in their dry matter. 

The action of caustic lime has been found to be intermediate be¬ 
tween that of volatile antiseptics and the changes induced by high tem¬ 
peratures (5)» 

The non-volatile antiseptics, such as quinone and hydroquinone 
all produce a permanent depression in bacterial numbers with the highest 
doses; the alcohols proved to be ineffective; formaldehyde was less 
potent than was anticipated. 

The application of crude petroleum inhibits most types of bacteria 
although some are stimulated; moulds are not inhibited. When first 
applied, nitrate production ceases in the Soil (x). 

Experimental evidence proves the existence in the soil of a proto¬ 
zoan fauna in the trophic, as distinct from the encysted state (9). 

The three chief groups of protozoa inhabiting the soil are: RMzo* 
poda or Amoehm, Ma&Upphora or Flagellata and Cihaia (to) 

The protozoan fauna is practically confined to the top six inches 
of the soil There is a definite inverse relation between the numbers 
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of bacteria and amoebae. The richer the soil is in orgaxiic matter the 
richer it is in protozoa 

The numbers of protozoa vary so rapidly that it was fottnd ihws- 
sary to institute daily counts, which revealed the fact that there is a daily 
variation in the number ot trophic forms of the flagellates, Okomoms s|>. 
(Martin), Cercomonas longicauda and Bodo sp , in tlie soil of jiralile fields. 
Temperature and rainfall appear to have no influence on the tnuiilier 
of active protozoa in the soil (3). 

The results of 365 consecutive daily counts showed that ttie num¬ 
bers of bacteria and protozoa fluctuate greatly and that there rire well- 
marked seasonal changes in the soil population, both bacteria and proto¬ 
zoa being most numerous at the end of November and lowest in l^eb- 
ruary. An inverse relationship was found between the numbers of 
bactena and amoebae in 86% of the total observations (4). 

Samples of soil and mosses biought from Spitzbergen by the Ox:ford 
University expedition of 1921 and 1922 were found to contain an alnuidant 
protozoan fauna, practically identical with that of soil and mosses of 
temperate lands (14) 

II. — The investigation of the biochemical processes of the soil has 
taken place in three directions. Efloits have been made to discover 
and then to describe the organisms concerned in the processes. Chemists 
have tried to find out the steps by which the changes occur. At Roth- 
amsted work has been directed to the discovery of the conditions under 
which the organisms live> with the view of ultimately obtaining some 
degree of control over them. 

Investigations have led to the following conclusions: Partial ste¬ 
rilisation of soil causes first a fall and then a rise in bacterial numbers, 
until they exceed those originally present in the soil, and at the same 
time there is a marked increase in the rate of accumulation of animonia, 
wHch is attributed to the bacteria; the ammonia is formed from organic 
nitrogen compounds. The increase in bacteria is the result of improve¬ 
ment in the soil as a medium for bacterial growth and not to un improve¬ 
ment in the bacterial flora. The improvement in the soil is permanent, 
the high bacterial numbers being kept up for 200 days or more. 

The factor limiting bacterial numbers in ordinary soils is not bac¬ 
terial, nor is it any product of bacterial activity, nor docs it arise spon¬ 
taneously. If some untreated soil is introduced inio partially ^terilise«l 
soil, the bacterial numbers, after the initial rivSc, be^gin to fall 

The properties of the limiting factor are : It is active ; it is not bac¬ 
terial; it is extinguished by heat or poisons. It can be reintroduced 
by the addition of untreated soil; it develops more slowly than bacteria, 
and causes a marked decrease in the numbers of bacteria; it is favoured 
by conditions favourable to trophic life in soil, and finally becomeB so 
active that bacteria become unduly depressed. 

The parallelism between the properties of the detrimental factor 
and the protozoa is not proof that the latter constitute the limiting fac¬ 
tor, but the evidence is sufficient to justify further examination, as these 

m 
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protozoa lead an active life in the soil, and one result of their activity 
is to keep down the numbers of bacteria. 

The difficulties inseparable from investigations on the micro-organ¬ 
isms of soils are diawni attention to by Rossi (8), particularly as regards 
the complexity of the physico-chemical structure of soils and the presence 
of hycliosols that may be coagulated by heat, also the mistake of attri¬ 
buting to a bacterium in soil, only the properties which that bacterium 
shows in vUw after isolation 

III — It has been shown that treatment of soil with volatile anti¬ 
septics and heat has an important influence on the development of bac¬ 
teria and protozoa, soil actinomycetes and especially upon soil fungi. 

Field soils present great difficulties owing to their variability as re¬ 
gards chemical composition and numbers of micro-organisms The de¬ 
termination of ammonia formation alone in the soil is not a reliable index 
as to bacterial activity, because it is subject to too many variables, and 
also, because fungi develop rapidly in partially sterilised soil and accu¬ 
mulate ammonia or convert it into microbial protein 

In Older to obtain a soil in which the history of microbial changes 
was known, the authors (Waksman and Starkey) made a study of some 
air-dried, sieved sassafias loam soil, to which water was added to 6o % 
of its total moisture holding capacity After eleven months a uniform 
balance of microbiological activities had become established, and the 
6 o pots of soil were divided into groups and subjected to various treat¬ 
ments. 

The mere mixing of soil caused a slight depression in bacterial num¬ 
bers ; protozoa were not affected; fungi were at first depressed, then sti¬ 
mulated. 

The addition of 0.5 % CaO had a sterilizing effect and depressed the 
numbers of bacteria and fungi and destroyed the protozoa Exposure 
to the air caused a rapid increase of micro-organisms ; after 28 days large 
numbers of ciliates, flagellates and amoebae were found in the soil. 

The addition of Ca CO3 caused a slight increase of bacterial numbers, 
but there was no sterilisation effect, nor was the soil equilibrium affected 

Air-drying the soil, followed by moistening with water, caused in¬ 
crease in numbers of bacteria and fungi and in CO^ production, accom¬ 
panied by a decrease in nitrates. The effect is only of short duration. 
Protozoa were not destroyed. Ammonia did not accumulate appreciably. 
The experiment showed that air-drying modifies the organic matter of 
the soil and makes it a more available source of energy for micro¬ 
organisms. 

Heating of soil at 65^ C. for one hour caused a decrease in the num¬ 
ber of bacteria and fungi, followed by an increase; there was a rapid in¬ 
crease in CO3, followed by a decrease; protozoa disappeared and did not 
reappear in any numbers until after 28 days. The nitrate content, after 
a slight increase, continued to decrease. The ratio of actinomycetes to 
the total number of micro-organisms was about 30 % before heating, but 
fell to 15 % after heating^ and about 3 % two weeks later; a gradual 
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create followed; but even 4 months after treatment their ratio was only 
one-fourth of that before treatment. 

The addition of toluene caused an increase in bacterial numbers 
and COg production , the CO^ lapidly decreased, but the bacteria reiiuiined 
at a Ingh level, even after 130 days. Pungi were almost destroyed, mid 
then increased and reached a higher level than the control. Actinomy* 
cetes were about 10 % of the flora instead of 30 %. Protozoa disapjKiared 
until after 28 days. 

Treatment of soil with i % carbon bisulphide resulted in phenomena 
similar to the toluene treatment, heating, air-drying and CaO addition. 
Protozoa were absent after 14 days, and began to reappeai in z8 days; 
bacteria were depressed, then increased, reaching a maximum in 90 days ; 
actinomycetes, even after 120 days did not reach more than one-third 
of the original proportion ; the ammonia content increased from less than 
I mgm to more than 3 nigm. per 100 gm of soil. 

It has been shown that partial steiilisation depresses the fungi and 
protozoa and stimulates bactena, and causes an increase in the ammonia 
content of the soil, especially if it is rich in organic matter. 

The authors^ work may be summarised as under 

1) Partial sterilisation of soil makes the organic matter more avail¬ 
able as a source of energy for micro-organisms. 

2) A large proportion of the fungi are killed, and the dead material 
with the bodies of destroyed protozoa still further increases the amount 
of available energy in the soil 

3) The rapid increase in soil micro-organisms is at the expense of 
the organic matter made available. The increase of fungi may be due 
to abundance of spores. 

4) The proportion of carbon and nitrogen present depends upon 
the physical and chemical condition of the soil, when the carbon com¬ 
pounds are decomposed as sources of energy by bacteria and actinomy¬ 
cetes some of the nitrogen is left as a waste product, which explains why 
the development of these two groups of organisms bring about the liber¬ 
ation of nitrogen from the soil organic matter to a greater extent limn 
in the case of the development of the fungi. 

5) The actual amount of ammonia formed is determined not by 
the numbers, of bacteria and fungi in the partially sterilised soil, but by 
the abundance of organic matter, 

6) Protozoa are suppressed, but become active again long before 
the bacterial numbers drop down very markedly, 

7) The more rapid the rise in bacterial numbers and the greater 
the maximum, the sooner will the fall set in, as these phenomena are re- 
stflts of the amount of available plant food in the soil. 

8) The phenomena observed are explained by the change in the 
physical condition of the soil, especially the colloids ; the ren^ring more 
available of organic matter ; the destruction of fungi and protozoa, mak¬ 
ing their bodies available as sources of energy *for the suryiviti^ miem- 
organisms; the change of flora in favour of bacteria; the faojb rimt bacteria 
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use organic nitrogenous substances as sources of energy and liberate as 
waste products ammoma as well as phosphates and other minerals con¬ 
tained in the organic matter 

Carbon dioxide production effected by various treatments, and total production 
during first week after treatment. 



A « Alfalfa meal. 

B » Calcium carbonate. 

C M Toluene Reinoc 
D w« Toluene. 

B 8» Air Dried Beinoc. 

B « Air Dried. 

G. Carbon disulphide, Beinoc. 

H «a Carbon disulphide, 

I Heated Keinoc. 

If « Heated. 

M «* Weathered. 

N Phosphorous + Potash + Nitrogen. 
O ssa Phosphorous + Potash 
P saw Cultivation. 

Q asB Sulphur. 

Y aw Milligrams of Carbon dioxide. 


9 ) These results apply to normal soils. Under certain conditions 
other factors become predominant, as for instance in the case of soils 
infested with fungi cansing plant diseases or sewage farming or greenhouse 
soils, where protozoa may become controlling factors, 

Soil sterilisation has had a practical appEcation in eEminating di¬ 
seases in greenhouses and infected fields. 

m 
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It is an established fact that partial sterilisation of soil increases plant 
growth and to explain tins, vanotis theories have been advanced, such 
as Koch's theory of direct stimulation; Hiwner and Si'okmkk’s of in¬ 
direct stimulation, IvXBbschior's view that it may be regarded in llie 
same light as a nitrogenous fertiliser; Russicx^r# and HirrcHrNvSON'vS pio- 
tozoan theory of soil fertility; Pickrring and Schkbinkh's contention 
that the alteration in chemical composition is largely responsible for the 
increase of plant growth, and Grbio-Smii^h and otlieis who adhere to 
the bacterio-toxin hypothesis (6) W» G, 
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13, Imiltience of Soil Condition on Bacterial Life and Changes in Soil 
Substance, (i) 

Christenskn, H R (Statens Plantea-vIs-Laboratorium, Lyngby, Den¬ 
mark). Ability of soil to break down manmtc Sotl Science, Vol XV, No 5, 
pp. 329-360, bibl. Baltimoie, 1923 

In aitides alieady published by the auibor (1914 Studier over Jord- 
bundsbeskaffenhedens Inddydelse jiaa Bakterielivet og Stofomstningen 
Jorbunden, Ttdsskr Landbr Plant eavk,v' 3,1, p 395 , German translation, 
Studien uber den Einfiuss der Bodenbeschafieiiheit aui das Bakterienleben, 
Cenil Bakt„ abt. 2, v. 43 > P he described preliminary investiga¬ 

tions of the capacity of soil to break domi manmte 

These investigations, show that the capacity of the soil to break down 
this substance, as well as an entire series of other organic substances, 
depends largely on their chemical condition. The soil content of basic 
lime and of phosphoric acid combinations, determine the speed at which 
mannite decomposition takes place. The results of the author's experiments 
seem to indicate that a determination of the speed of mannite decomposi¬ 
tion in non-lime-requiring soils, gives information as to the soil's content 
of easily soluble phosphoric acid compounds readily assimilated by plants^ 
in the same way as the author's azotobacter test expiesses the need of the 
soil for lime. 

D. V. S. 


14, A New Apparatus for Mechanical Analyses of Soils. 

Johnson, H W. (Iowa Agricultural Experiment Station). Soil Smnco, 
Vol, XVI, No. 5, pp. 363-366. figs. 5. JBalLhnorc, U. S. A,, 1923. 

The author gives a preliminary description of an apparatus for obtain¬ 
ing a better conception of the physical constituents of soil 

The apparatus is somewhat similar io Sykn Obicn's balance, in which 
the soil fiarticles susi^ended in water are allowed to settle upon the pan 
of the balance; by means of mathematical calculations a distribution 
curve is then obtained. 

The autlior's apparatus eliminates these complicated calculations as 
it draws the distribution curve itself by means of a recording arrangement. 
The friction caused by the usual recorder has been avoided by making 
the record electrically; momentary contacts at regular intervals cause 
sparks to jump from the point at the end of the beam to the revolving 
cylinder, passing through the record chart and burning small holes, which 
are sufficiently numerous to allow of the drawing of the required curve, 

w. s, a 


(x) See oIho, Revtm, 1922,^No. 334. {UtU) 


[tm*} 
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15, The Effect of Wear on Small Mesh Wire Sieves. 

Keen, B A. and Haines, W. B. (Rothamsted Expemnenial vStation, 
England) Jotirnal of Agricultural Scieme, Vol. XIII, Part 4, pp. 467-4H2, 
Plate I, figs. 9. Cambridge, 1923 

The authors’ investigations were undertaken to measure the uni¬ 
formity of new sieves with respect to the linear dimensions and area of the 
holes and the diameter of the wire, also to compare these with the corres¬ 
ponding measurements of used sieves, employed in the mechanical analysis 
of soils, etc 

The measurements were made with a microscope, using a low-power 
objective (30 diam ), and a graduated scale placed in the focal plane of the 
eyepiece, the results obtained being plotted as frequency diagrams. 

A number of frequency curves showed double peaks, and actual ob¬ 
servations showed that there was a systematic distribution of valties 
corresponding to these two peaks. This might indicate displacement of 
one of the combs during weaving, thus giving alternate strands of wire 
and narrow holes. 

The double and single systems of weaving were compared ; the single 
design seems preferable for maintaining uniformity of hole dimensions 
in use, although it is neither as strong not as durable as double weaving. 

A test showed that a new double-weave sieve passed 0.4 % of material 
which it should have held ; an old donble-weave sieve passed 1,6 %, and 
an old single-weave sieve passed o 9 % of material it should have helcl. 

It may be generally concluded that the holes in a new sieve woven 
according to the i mm specification do not vary greatly from the theor¬ 
etical size, but worn sieves show considerable fluctuations in mesh sizes. 
The rubbing action used to pass material through the sieves produces re¬ 
lative movement of the wires and causes variation in mesh area between 
the wires. W. S. G. 

16. The Litmus Method for Detecting the Soil Reaction. 

CAKi^roN, E. A. Soil Science, Vol. XVI, No. 2, pp» 91-94, tables 2, 
New Brunswick, 0 . 8. A, 1923, 

Blue litmus papci in contact with an acid soil slowly changc\s in ctiknir, 
the speed and completeness of the change depending upon tbo total acid¬ 
ity as well as the p Fi value. The object of the author’s experiment was 
to ascertain which of these had the greatest influence on the cliangc in 
colour. 

It was shown that the litmus paper test depends on the hydrogen- 
ion concentration of the soil. 

The three shades of colour assumed by the paper are described as 
pint, sightly pink and very slightly pink with pll raiig<\s of ^8-5.2, 5.2- 
5.8, and 5 S-6.7. 

It is pointed out that the changing of cobur of rod litmus does not 
indicate that a soil is basic unless the proper blue colour oi the ]>api‘r is 
restored. ^ W. vS. O. 
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Fertilisers and Manures 

17. Field Trials with Artificial Farmyard Manure. 

Garrad, G H Agricultural Gazette and Modern Farmings Vol XCVIII, 
No 2608, p 791 I^oiidoii, 1923 

Exhaustive investigations have been earned out at the Rothainsted 
Experimental Station by Richards and Hutchinson to perfect a process 
whereby straw cbuld be converted into farmyard manure without the 
agency of livestock. The author gives an account of the testing of this 
process on some stacks of straw under ordinary farm conditions, and the 
subsequent utilisation of the artificial farmyard manure. 

The stacks were built in the following manner — Straw was laid 
down to the depth of about one foot and on this was sprinkled powdered 
chalk, the straw then being sprayed with water until saturated This was 
continued until the stack was 10 feet high, when neutral sulphate of am¬ 
monia was applied on the top and well washed in until it had thoroughly 
penetrated the stack 

In the course of a few days the temperature of the stack had risen, 
and after about three months the straw had broken down into a brown 
humus, veiy much like ordinary farmyard manure. 

The treatment of 32 tons of straw was carried out in June, 1922, on 
a farm in the Romney Marsh, and 5 months later the resulting artificial 
farmyard manure, and also some bullock dung from the same farm, were 
analysed, the results being as follows • 



Artificial 




Bullock manure 


Rarmyard naamire 



% 

% 

Nitrogen . 

o./^8 

0.37 

Phosphate (as tri-calac) . ... 

O.Xf) 

0.27 

Potash. 

0,27 

0.21 

Organic matter , . . . . .... 

12 60 i 

11.10 


Field trials were then carried out with oats to compare the values 
of both manures, adjustments being made so that equal quantities of ni¬ 
trogen, phosphate an<l potash were given to each plot 
The resulting yields of spring oats were : — 



Grain 

Straw 


Qrs. 

bus. 

cwt. 

Plot, r Art, farmyard manure 4 * artificials . . 

6 

6 

,6 *4 

2* Art farmyard manure only ...... 

6 

2 

32 

3. Biiltock dung from manure hcaj) .... 

5 

6 


4. Rough and dry dung fSrom yard . 

4 

0 

32 34 

3. Straw -h urtificia^s.. . ... 

4 

2 

28 v» 
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If tlie straw is not ttmformly treated patches will remain ttmcited, 
however, such straw can be thrown on the next stack and retreated. An 
improved method has recently been devised which, it is claimed inake.s 
a more uniform product, at a lower cost than that descril)ed above.^ ft 
has been found that one ton of straw will make about 3 tons of artificial 
farmyard manure, the cost of treatment being about 7s per ton of rotted 
manure. W. S, (k 

18. Fertilisers from Dried Locusts (i). 

The South Afncan Journal of Indmtnes, Vol VI, No 12, pp. 5O5. Pre¬ 
toria, 1923. 

An industry has just been started in Johannesburg for the manu¬ 
facture of cattle meal and poultry food from dried locusts, but, for the 
present it is intended to concentrate on the manufacture of fertilisers. 

The raw material is being obtained through farmers, who are offered 
!3 s. per bag for the dried insects delivered to the nearest railway stati«)n. 

The analyses of the new locust meal are as follows: — 

1) Meal prepared from Voetgangers. — Moisture* 5 %; ash, 221.5 * 
silica 19.54; protein (nitrogenous matter), 4987; ether extract, 8.05; 
iron and alumina, 106; lime, 02; phosphoric oxide, 0.96; potash, 0.72; 
magnesia, trace; crude fibre, 3.44. 

2) Meal from Winged I^ocusts. — Moisture, 5%; ash, ao.85; 

silica, 17.32, protein, 39.93; ether extract, 1724; iron and alumina, 
i.o; lime 0.15; phosphoric oxide, r.4; potash, 0.74; magnesia, trace; 
crude fibre, 3 5, W, S. ft. 

19. Wool Washing and its Products including Potash Recovery* 

RikoX/, M, The South African Journal of Industnes, Vol. II, No, ti, 
pp, 628-632. Pretoria, 1923 

Reference is made to experiments carried out on Aubtralum merino 
wools to test the potash value of scoured wool, P'rom stained pieces 
and loclis, between 4.5 and 6.25 % was obtained and it appears t!i it tlu\se 
portions are richer in potash than tlie backs and flanks from wliteli cltMti 
fleece wool is taken. The author considers it advisable to apply iliesi* 
results to the wool scouring industry in vSouth Africa, where the higli price 
and consequent wshortage of potUvSh fcitilisers is a serious handicap to 
agriculture. A review is made of the methods of extraction employed 
in the United States and in Europe. It has been found that in the first 
centrifuging process only 75 % of the grease is removed from the li¬ 
quor.^ By using the scouiiiig material reiieatedly and centrifugiuH eveiy 
time it is saturated with grease, it can be used four or five tinu‘s and u 
6-8 % solution of potash obtained. This has proved a more economic 
proceeding and the cost of initial evaporation is eliminates!, bc»Hid<*s 
giving a softer quality wool. According to ILwRi$2; potassium ferrocyaii* 

it) BmM. Nc. R* ipgx, No. rS. (Bti.) ^ 
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ide obtained when the yolk mixed with iron filings is submitted to dry- 
distillation IS of high commercial value. 

The authoi does not consider the idea feasible of using potash salts 
thus recovered, as a fertiliser without fuither treatment, as these mate¬ 
rials would only clog the soil 

Data are given relative to potash recovery in the United States and 
in Germany, followed by a general survey of the wool scouring industry 
in South Africa The quCvStion of crude wool grease is discussed and the 
commercial valuation compared with English wool grease The import¬ 
ance of solvent-extracted grease is urged, in conjunction with the possible 
recovery of potash M. L Y 

20 The Manurial Properties of Lead Nitrate. 

Berry, A R (professor of Chemistry, West of Scotland College of Agri¬ 
culture) Journal of Agricultural Science, Vol XIV, Part i, pp 58-65 Cam¬ 
bridge, 1924 

Eead compounds in relatively high concentrations are plant poisons* 
although at low concentrations they may act as stimulants. 

The action of lead nitrate upon plant growth is complicated by the 
fact that i) the salt supplies nitrogen in an available form; 2) its fer^^ 
tilising properties may be destroyed by the toxicity of the lead; 3) there 
may be interaction between the salt and the soil constituents. To elu¬ 
cidate some of these points, water culture, pot and field experiments 
were undertaken. 

As a result of the investigations it was found that: Eead nitrate, as 
a source of nitrogen for fertilising purposes is equal to nitrate of sodium, 
when applied in quantities equivalent to those employed in agricultural 
practice. Its effect on the plant was to produce a slightly broader leaf 
blade and a deeper shade of green, compared with the effect produced 
by nitrate of sodium. No difference in root development was found. 
Used in the amounts given in these experiments, no trace of lead could 
be found in the plant, nor could any lead be detected in a water extract 
of the soil. 

Except in solutions of fairly high concentration, soil adsorbs the 
lead and destroys the toxicity of soluble lead salts. 

There was no evidence to show that the addition of lead salts in¬ 
creased the rate of nitrification in soil. W. S. G. 

21 Protection of Sacks of Fertilisers. 

Bruno, A. (Ing^^nieur agronome). LcvS sacs h. produits chimiques. I^eur 
protection contre la corrosion chimique. Comptes Rendus de$ Stances de VAm-' 
ddrme d^AgncuUure d$ Frame, VoL 9, Ho. 33, pp. 841-843. Paris, 19^23* 

Sacks intended to hold acid substances have been treated with a^x- 
ture calledAlbla composed of carbonate of calcium and algae ground to 
powder. Sacks thus protected cost lo % more than others, but they la^ 
more than twice as long.^ 


5 ing. 
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Dynamometric experiments have proved that the treated sacks . 
i) are stronger than the control sack before use , 2) are in a better condit¬ 
ion than the latter after use, especially when the conditioiivS have been hardei 
and the contact longer; 3) continue usable f 01 a variable length of 1 line 
after the control sack has had to be discarded. I^uither, the textine oi ihv 
sack when treated becomes closer than that oi an ordinary sack 

The author tested the resistance shown by the treated sacks to caustic 
and alkaline compounds and to the alkaline earths. For this 
he employed sulphate of magnesium, as being the saltoi a strong acid, but 
a weak base, and at the same time inert and cheap. Even when hoi, a 
solution of magnesium sulphate does not act upon carbonate oi lime, and 
the mixture of these two salts that are incapable of leacting upon one an¬ 
other has the property of neutralising both acids and bases K 1> 

Agricultural Botany. 

22 Stimulation of the Vital Functions of Cells and Its Importance 
for Agriculture. 

POPOFF, M., in CTHMyjinpaiie na TCJi'liT'brrniT'fe c})ynK.nnH n nuarenin* wy na 
seMJiGji'feMJiGTo RemecmeoiHamie h Peozpaipm (Natural Sciences and G<‘0- 
graphy), Year VIII, Parts 1 and 2, pp. i»6. vSofia, 1923 

Numerous experiments begin by the author as long ago as 1914, 
have induced him to conclude that the stimulating action exercised by 
some chemical substances on the vital activity of the cell is the rCvSult of 
the intensification of the respiratory process and of oxidation, as well 
as of the combined assimilation processes of the cell. 

In order to explain this action chemically the authoi starts from the 
hypothesis that the structure of the living cell hke that of a molecule o£ 
aromatic compounds consists of a central nucleus and many lateral chains. 
Some of the latter have the function of absorbing the oxygen of the air 
and of passing it on to other pails of the molecide. In this way, there 
would be a circulation of oxygen in the living cell. When the lateral diaiiis 
are saturated with oxygen, the circulation of this gas would become slow¬ 
er and the vital processes of the cell less rapid. In order again to in* 
crease the speed of oxidation and of tlie oxidation processes, it is neces* 
sary to create free passages for the oxygen in the lateral respiratory duiins. 
This can only be effected by acting on these chains by means of chemical 
reducing substances, which by removing the oxygen leave the way <jpen 
for a further absorption of this element on the part the cell. Consequent* 
ly, the living molecule, when afterwards placed in an environment rich 
in o^gen, will become the centre of a new circulation of oxygen accom¬ 
panied by an intensification of the vital functions. If this action is 
exerted upon embryonic cells, they receive a fresh impulse that may 
influence the whole life of the individual. If on the other hand, the de- 
oxidishD^ action is too much prolonged, the cell penshes. 

Starring from this hypothesis of reducing compounds that alone 
can apt undet certain conations depending upon the concentration of 
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the solution and exercising a stimulating influence upon the living cell, 
the author carried out many experiments, both in the laboratory and 
later in the field, with substances that can be divided into the following 
groups. 

1) CO and COg; 

2) Certain salts of Mg, Mn, K, Fe, Na, P, Cu and Hg ; 

3) Arsenic and its compounds; , 

4) Some alcohols and carbohydrates; 

5) Compounds of the group of the aldehydes, ketones, and fatty 

acids. 

6) Glucose and its compounds 

7) Phenols (mono- bi- and tn-valent and their easily oxidised 
compounds, also the aromatic acids from mono-to pol3rvalent 

8) Some hypnotic and anaesthetic substances, and also easily- 
oxidisable alkaloids. 

9) Certain turpentines and camphors. 




Yield per V,o hectare m kg 

lyocahty Farm 

Crop 

— 

— 



Seed treated with stimulants 

Control 



kg* 

hg* 

Plovdiv M Baltov’s farm 

Barley 

227, 268, 274 

202 

Paizardijik Agncultural School 

Baxley 

294, 2I4, 241 

187 

Stara Zagora Horse-breedmg farm 

Oats 

I3g, 140, x6o, 168 

100 


Oats 

171,188,193,212 

137 

Plovdiv Horsc-brcediag farm 

Oats 

212, 220, 240, 267 

i 143 


Wheat 

175, 190, 204 

155 

Stara Zagora M Manev^s farm. 

Wheal 

166, 174, 190 

144 

Stara Zagora Nursery. , 

Millet 

r6o, 171, 181, 208 

133 

Altos Agncultural School . . . 

Rye 

253, 279 

218 

liomsh Agricultural School 

Wheat 

204 

X26 

Sadoco Agricultural School . 

Oats 

158, 166, 176 

122 


Vetch 

68, 70, 80 

60 

Plovdiv M. Baltov’s farm . * 

Rice 

215, 244, 269, 246, 306 

168 

Plovdiv M. IfUkoff’s faim . 

Rice 

345 , 4 ^ 4 , 417, 484, 490 

3X0 

Plovdiv Horse-breeding farm. 

Mangels 

3250, 3S00, 4100, 



i 

4600 

2898 

Siara Zagora Horse-breeding farm , 

Maiae 

220, 240, 252 

IS2 

Plovdiv Horse-breeding farm . , . 

Chick-peas 

133, 14^, 157 

87 

Stanimaka Co-operative for tobacco 


Height of plant 


growmg. ... 

Tobacco 

m. 3,42 

1,07 



leaves 28-34 

18-34 

Vatka . . . . 

Maize 

327, 347 , 355 

288 

Vidov . 

Wheat 

214, ^ 25 ^ 

366 

Kabiuk 

Millet 

330, 340, 400 

120 


Millet 

270, 2S0 

.. 

X90 


The author experimented with these substances in various ways, 
injjecting them into smafl brandies, treating seeds with their solutions 
and testing their effect upon unicellular organisms^ The e:qierimehts 
of most value to agricultijre were made in 19^3, on the seeds of oujtiv^ 
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ated plants over an area of 45 hectares The following table gives a 
summary of the results obtained together with the locality, tin- fann 
where the experiment was carried out, the yields obtained, from the 
seeds treated with stimulating solutions and the contiol seedb resjiec- 

tively. , . . 

The data here given show that by stimulatnig the seeds xi is 
ble to increase the yield of cultivated ciops 20, 30, 40, 50 aticl even 
more. Even if we leave out of account the highest figures, we get d rei 
tain increase of 25-30 %, and in the case of rice, of 40 The author 
intends to carry out these experiments on a larger scale iu iq24. Tim 
method of seed stimulation has also been practised, under the author's 
direction, in other countries as well as Bulgaria, vi 55 ., in Germany, CV,echo - 
Slovakia, Hungary, etc. 

A detailed account of the method will be given in a book shotlh^ 
to be published, but in the meantime, the author refers his readeis to 
several papers he has published on the subject in Bulgarian aiui foreign 
reviews. T» O, 

23 The Adaptability of the Mesquite (Prosopis to Con¬ 
ditions in India. ^ 

Kxjnhikannan, K. (Department of Agriculture, Mysore). A Useful Plant 
for India. Agrimliuml Journal of India, Vol, XVIII, Pt. 11 , pp. 144-147, 
figs. I Calcutta-I^ondou, 1923. 

The author has recently introduced seeds of the mcsquite {Pmmpu 
juhflora) from California for trial in India and tests have also madi* 
with seedlings from Hawaii which are thriving well in Bangalore. Satis¬ 
factory reports have been received from various districts and the expe¬ 
rience available appears to prove the adaptability of this valuable plant 
to Indian climatic conditions, and encourages its introduction into other 
localities. 

A botanical description is given of the tree and atlcmtion is drawn 
to the nutritive value of the pods (especially a.s cattle foocl) and ul thi* 
honey tree (a tree of about 30 ft acrovss is estimatc^l to prtxhu'c lb. 
honey). Apart Irom its ornamental value, the cconotnic worth ol the wood 
for furniture and cabinet work should be lenieiubeteth M, b. S' 

24* A Method for the Quantitative Estimation of Tannin In Flant 

Tissue. 

MEJNAUXt P. (Research Chemist, Oklahoma Agricultural Experiment 
Station), Journal of Agricultural Research, VoL XXVI, Ko. 6. pp.257-25a 
Washiogton, D. C., 1923. 

^ The literature of this subject makes no mention of a process for thi* 
estirbation pf small quantites of tannin in plant tivssues. The author mack' 
a study of the grain-sorghums and describes the method used for tins pur- 
^se, in which a coloux-teagent is employed. The colour reagent is nuulc 
by boding xoo gm. of pure sodium tungstate, 30 gm. pure amemc acid (Ak* 
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<y^) With 300 cc w.iter unci 50 cc coin', hycliochloric acid for two or three 
hours inidc‘1 a icflex coiidensei The solution is then cooled and diluted 
to I litie 

Auioiu' oIIkm lesults ctuoled are included, d.irso 0.4 % tannin , wliite 
kalii, liace , Aliican inillef j 7, hn>oni coin 1 %. M. L Y. 


Plant Physiolofty. 

WiisT, Di CVKU, (IfOwTtMiipcr.ilure Research Station, Cambridge). Science 
Vol XVIIl, Sfo. 71 lamdon, 102,) 

Tile author gives a brief suuiiuary of recently published works on the 
Ijchaviour of plants and plant tissues when exiiosed to frosts or lowtem- 
jieratures 

One of tlie ftr.st indications of first iniury is due to the witlidrawal 
of water from the cells, and the displacement by this water of the air in 
the intertvllular spaces. In some plants the frozen cells are stimulated 
to abnorniul growth, tumour-like outgrowths being produced, similar in 
many resi^cts to those produced in the plant by pathogenic organisms. 
Cabbage plants wliich had been " hardened ” by being kept at 3® C for 
five days willrsiood ex|K)sure for half an hour to —3° C, whereas the 
control plants were killed. It is believed that this resistance may be 
attributed to a change in the proteins of the protoplasm. An increase 
in the amido-add content of the hardened plants takes place, but carbo¬ 
hydrate changes arc slight. 

It has Iweu found that fruit buds of the apple, peach, cherry and 
apricot, show different degrees of hardness at different stages of develop¬ 
ment, and these differences are attributed to dianges in the quality and 
concentration of the celbsap. 

Potato tubers when frozen solid arc killed and collapse on thawing; 
if the freezing is less severe they may appear sound externally, but 
when cut oiwii show .signs of internal frost necrosis, discolouration of the 
vuscwlnr network Ixsiiig usually the most obvious change. The condi¬ 
tions iieeessnrj’ to prmluce frost necrosis are exposure to —10® C for one 
htmr, to -50 C for two hours or to C, for several horns. 

The freezing point of potatoes tends to rise as the season advances, 
aod varies with ciifferent varieties ; early and mid-season varieties generally 
have a higher freering-poiat than late varieties. 

The success or failure of fruit and vi^ietable cold storage depends 
not only on the lengthening of their cold storage life, bat also upon the 
maintenance of such conditions as win allow the various physical and 
dreniical dhanges, termed " life processes; " to proceed without in¬ 
terruption. At low temperatures these processes may be profoundly 
altered. 

Appka have been shown to be mote susceptible at low tempe- 
ratttres, to brown heart* a functional disease, than at ordinary tem- 
lieratures. 

* W. a 0. 

m 
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26 Fermetitatioji and Gertuination of Wlioat and Sunflower Seeds. 

Bach, A and Oparik, A Uber die Fermentbiklmig m Kleineii tli*n Tllan- 
a:ensaiiien Blochemische Zettschrift, Vol. rj54, Nos. i-i, pp 18^ i8u. Jk'ilin 

Researches on ferments (Katalases, peroxydases, aia\lis4*s 

and proteases) formed simultaneously at the germination period of wheal 
and sunflower seeds. 

27. Physical Factors infiiiencitig Plant Growth. 

Crbmesxj, V I.<a ctoissance des vegetaiix et les prindptsde Li phvsa|4it* 
CoMptes rendus de VAcadimie deh Sciences^ Vol. r7(), No p p l*,trK, 

1923 

The author discusses the growth of the plant in lelatitm to in lei na I 
forces acting in the primary cells IK v, S. 

28. Further Observations on the Osmotic Pressure of the Juices of the 
Potato Plant 

lyUTMAN, B P. Journal of AgncuUuml Research, Vol. KXVI* No. o, 
pp, 243-24G, tables 10 Washington, D C., 1923. 

Confirmation of results pieviously obtained with reference to the high 
osmotic pressure in the cell sap of potatoes compared with that of the o!<l 
leaves, stems or new tubers. Results of four years experiments are given 
with detailed records of cryoscopic readings M. Y, 

29. Study of the Reproductive Organs of the Oil-Palm. 

VANOERVSt, H (Agricultural Expert at Kisantu, Belgian Congo). Etude 
botanico-agronomique des organe reproducteurs de VElaeis. Bulkhn de PAs* 
somat%on des Planteurs, Vol. X. Nos, ii and 12, pp. T98-203. Antwerp, 1923. 

This article is an abstract from the author's work entitled Introduc¬ 
tion k Tetude du palmier a huile '' (still in cotiuse of preparation), and con¬ 
tains an account of the spadices and fruit bunches of hluets guimrnstH. 

R, I) 

30. Maturity Changes taking place in Refrigerated Pine Apples. 

Henrickson, H. C. The Journal of the Board of AgrwuUuN* of Hriftsk 
Cutam, Vol, XVI, No. 3, pp. 152-154. Demerara, 1923* 

Rej^rt of observations made on pine-apple fruits after removal from 
the refrigerator. The changes in composition and colour according to 
variations in temperature were noted and the following deductions made : 
1) A temperature of soo-boop will partly interfere with maturity changes. 
Thte^^pplfes also to fruit ripened on the plant which it not infected with 
keep for a week without change, although for longer it is not 
dependable. Green fruit will not change colour perceptibly ; 2) A temper- 
atnto of prevents changes very effectively whether tiic fruit is 
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either green 01 ripe Green fruit will mature after removal from the refri¬ 
gerator if kept there only for six clays. If kept for a longer period a 
normal change does not occm either in colour or in composition of the 
juice : y,) Piue-apjdeh c.ui tlieicfore be prec'oolcd at a temperature as low 
as ten a slioit ix'nod with s.itisfactory re.sults. Well coloured fruit 
can 1k‘ stoied for a fanlv long iKuiud at about 40“F 

Coiisideialile shrinkage was noticed in fruit stored at 5oo-6o°F for 
three weeks but the change' was negligible when kept at 35“-45°F. As 
regards methods of prevention oi .shrinkage - covering the fruit with melted 
parahin was loumi to 1 k> succes.sful. The fmit was smoother and firmer 
fot .1 inueh longei period Ilian when left-untreated This method is, 
however, not recommended foi green or bronze coloured fruit as the pa¬ 
raffin hinders C0I0U1 changes, but is suitable for large sized plant-ripened 
irmt shipiK-d under reliigeratioii. Such fruits are superior in quality to 
those picked ln'foie being eoloured and there is every opportunity to 
buiid up a maikel, a practice hitherto neglected. M, h. Y. 

Plaui Hreedinf’ 

31 Plant Breeding from the Standpoint of Utility. 

/..svtTz. C A (I’rofe.ssor of l-'ield Husbandry, A.gricultural College, Guelph, 
tint Siwuti/ir Vol. IV, No. ,1, pp 113-116. Ottawa, 1923. 

An account of the work of the Ontario Agricultural College as r^ards 
improvement of crop yields by .selection and cross-fertilisation. The 
author mentions that a total of over 2500 varieties of farm crops have been 
grown under lest to study their suitability for Ontario conditions, and 
almut 50 ouo hybrid plants have lieen grown amiually and studied. Descrip¬ 
tions and details are given of O. A. C. varieties of peas, barley, oats, early 
oats, winter wheal, spring wheat, rye and millet. W. S. G. 

32. A New Wheat for South Sweden. 

AK14KMAN, A SvaUVf l>anHar Ill. Ny myceket hogt avkastande host- 
veter-^oit for Skaiie oeh agrans.'inde provhisen. Svertges Utsddefdrenings, 
Purl I. pp. uy iji. rtviddf, I'li.i. 

One of the test wheats obtained at Svalbf is Pansar III, the result 
of a cross made by Prof. KitssEN-Biii/E between the wheat " Grenadier ” 
which }>roduce.<t good grain, but is not .sufficiently cold-resistant, and 
the " Kotte " variety that is resistant both to rust and frost. Owii^ to 
its great productivity (the yield is 10 to 15 % larger than the varieties 
grown previously), and its rust and wild resistance, Pansar should soon 
tecome the wheat chiefly cultivated in Sooth Sweden. 

The hybrids first put on the market showed a certain instalrility, 
as <rften occurs in the results of recent crosses. 

lu order to remedy this defect, Nmson has made a new seketioa 
idnce 1913 with a view "to obtaining greater fixity of characters, eadret 
mtutity and shorter straw. The result was Pansar H, a wheat ffw 
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the same characters as Pansar I* but having slighter and shorter Ktruw* 
Pausar II as placed ou the market in 1919, and was sonti grown through¬ 
out the whole of South Sweden. 

The author however was still not satisfied, and in 1915, in <udet to 
produce better forms with higher yield and stifter straw, he a new 

series of selections. Three of the lines obtained (0804 - 0805 and uMt) 
were subjected to comparative cultural tests in 1918. 

The best results both as regards yield and straw were given by 
which had very short, stiff haulms, thus comparing v<*ry favourably 
with Pansar II; it was sold under the name of Pansar 11 , 1 . 

Productivity. The cultural comparative tests made at Svaldf, 
Bonkoping and Alnarp testified clearly to the undoubted superiority of 
Pansar III over Pansar II. 

Pan'?ar III raif'tar II 




ICg. grain per 
hectare 

Relative 

number 

Kg, grain r»ei 
lu'otar** 

KeinUvi* 

itmnbpr 

Svalof 

(1919-1922) . . . 

• . 5 055 

102.7 

4 030 

tm 0 

Bnnkopmg 

(1920-1922) . . 

... 6100 

106.1 

5 740 


Alnarp 

(1920-1922) . 

. . . 5400 

108.5 

5030 

lOtf.O 


Similar results were also obtained from comparative cultural txpttb 
meats carried out in many parts of South Sweden in 1920, 1921 and 
1922. Taking the production of Pansar 11 as 100, the general average 
of Pansar III was 181.8 in 1920, io3-6 in 1921 and 2:01.3 in 1922. Pan¬ 
sar also holds it own well if compared with Riddar. 

Pansar HI EWto 



Kg. gram per 
hectare 

Relative 

number 

Kg. grain per 
hectare 

Relatl^ 

number 

Alnarp (1920-1922) . , . 

... 5 400 

103.7 

5 150 

xoo.o 

Svalof . 

. . . 5053 

98.S 

5 070 

100.0 

District of Malmatrus 1921 

. . 5 260 

107.2 

4 010 

100,0 

District 01 3 WCalniatrus 1922 , . 

* • . 3 740 

103.0 

3 620 

100. 0 


At Svalof, and in places in general where early niatudty is requiied, 
ilMddar from its quick ripening coupled with its great weight per lie<i<i* 
litre may well retain its place beside Pansar III. 

The following table gives the averages obtained with other varie¬ 
ties during a three years* series of culture tests by Prof. 

Kg.gmin per 

iicctiirc uimjlKT 


Pansar IJC. 5030 loo 

^igia.. , 5040 joo 

Picl( 31 ar . 5 aao 104 

StandaxU . . , 3 320 106 

Pansax tJl. 5 400 107 


S^mgth Of straw: this is estimated accoTdinjj to a conventional scale 
of yalues ranging from x-io. 
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The data obtained from field observations at Svalof were as follows; 

iqi!) iq2o 1921 X922 Average 

IMra SquaielM'iui J'll 6 0 7 5 6 8 

Jv)! n . , , h 5 I 4 3 

ll .6875 6.5 

til . . . *9 to 8 7 8*5 

HMdtit * . . 6 9 8 4 6.8 

. . . . s 7 4 t 43 

^Ivs .? a 3 I 33 

Owing to its high stilf stiaw and resistance to rust, Pansar III 
has the right to maintain its x^tace on the market. This wheat is espe- 
ciallv to be recoiiimended for the wanner grain soils of Skania, where 
hitherto Pansar U and Extra Squarehead have been cultivated. Pan¬ 
sar Ilf could however be grown in other parts of South Sweden where 
the climate is .similar to that of Skania, such as for instance, Stalland, 
Bkkinge, Sudkahnar, Gland and Gottland. 

Ill t he other xoncs of Ooitland, the new variety will only do well from 
the technieul standpoint and ripen regtdarly in particularly favoured 
spots. As a rule, it is better to cultivate in these localities earlier and 
hardier varieties, such as Riddar, Sol II and Thule. C. P. 

33 Natural Crossing in Winter Wheat. 

CUhiii^u, K J. and QUKP^NSBtmv, K. S. foumal of the American Soctefy 
of Agronomy* Vul XV, No. «i, pp 5oH»5i2 Albany, H. Y., 1Q23 

Forineriy it was believed that natural crossing in wheat seldom oc¬ 
curs, but evidence collected during the pcibt few years shows such a belief 
was not well founded, as naUtral wheat hybrids have been observed in 
variou.s conutrlcs by plant breeders. The occunence of such hybridisation 
adds to the ditliculiy of nuiintainhig xmre lines. 

1'he authors' object was to prc'seut evidence of natural crossing in 
wilder wheat grown ou the Agronomy Farm, West Virginia. 

In the summer trf tqii over 3000 spike selections were made from 
iq impure varietie.s of wheat, showing spike characteristics differing in 
awn ikvdcipmeiit, outer glume colotir and covering (pubescent or smooth), 
these three clmracters kung used in detecting the K* plants and also 
in determining segregatiom In all, there were 1461 pure line aeketions 
whcBe spites were studied. All the plants thought to be first generation 
hybrids found in tlie I4bx selections grown in igz 2 were again grown in 
1923, a single spike trf each Ft, xdant teing used to test its breeding char¬ 
acteristics. The results showed that eleven plants were not hybrids. 
^Fwelv^j of the progenies were killed or damaged by winter injury so that 
titieir breeding tehaviour could not be ascertained* 

The variety Mammoth Red produced xo F, hybrids in 98 rows, 
whereas the variety China, produced none. 

The earliest variety began heading about May x6 and the latest MM,y 
as, 19^1* Tile data show that during this period tlxere was only one day 

mi 
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on which ram fell and that was when the wheat hud nearly ilniNhed 
ing. There were 6 cloudy and 5 clear or partly clea! day>. The ieinpr 
attire fluctuated from minima of 38*^ and to ttuixinia ot atid 
Relatively more Fx hybrid plants were found among the t^ailiet hlonmm^ 
varieties, winch, for the most part bloomed during sunny day^. 

These investigations show that natural crossing ot*curs in wintei wheal» 
and the evidence indicates that for the year i(}2r and under iht* givim eon^ 
ditions, there was less than one jxit cent, natural crossing. W. 8. Vf 

34. Studies in the Genetics of Maiase, 

I, EvstiSR, W. H. The intensity of Linkage between the Factors for Su¬ 
gary Fndosperm and for Tunicate Ears and the Relative Fiequeiicy ol iheir 
Crossing over in Microspore and Megaspore Development. Geneiirs, VfjL 7, 
No 6, pp 597-601. Menasha, Wisconsin, 1922 

II ZAPPAnoni T, V La Stazione di Mdscoltma di Bergauu). iJiiitiw 
agncola. Year 60, No. 12. pp 446-456 Piacenza, 1923. 

I. The author describes the results obtained in the pre^genies of u*ci- 
procal back-crosses and data relative to the frequency of crossing over in 
inicrospore and megaspore development in maize(i). The linkage intensity 

Crossmg-over between Smu and Tutu a$ shown by ihe buck tr$mes, 
^tu sutu sutu Sutu 

sufu sutu sutu suTu 


Pedigree 

Numbers 






Su Tu 

6u tu 

su Tu 

su tu 

Total 

CT«»«ovcr» 

660-13 , , ... 

27 

65 

53 

24 

169 


660-16 . .... 

3'-2 

66 

56 

16 

iHo 

; 

66r*-2. ... 

25 

62 

52 

29 

* m 

f?‘i j 

663-6. . 1 

60 

117 

67 

25 1 

2 m 9 ! 

1 

663-9, . 

37 

03 

(»7 

37 

j 

! 71 1 

Total . . 

281 

4«3 

.135 

131 

1,050 

1 

i| 

1 

1 

1 

1 

1 

f 

I 

[ 



~ 





% 


30.18 I 
20/17 j 
,UJ 4 ' 

I 

20 ./I ! 


(i) When two genes ©jcist in the same chromosome, the tencktiey is iiatiimllytowiiKh 
cotiplmg of chaiactes, known as linkage of factor-paim For example In cam- of 
genei A and B in the same chromosome y; all the gametes, both male md female will 
leinodnce characters A and By crossing with another spedes, containing getiea n and 
K ^ Px hybrid may be represented by the formula Aa Bh, This hytjrid, allowing for 
the linkage AB^ Ah, oB, ab^ should give only one type of gamete AM md 
the hybilij of the tot generation with the recessive character, gives: 

uhAB ^ t 
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between the factor pans Su su and Ttt tu (sugary endosperm and tuni- 

cate QiiTh) was examined. 

ihe pkuits constitute 5//.s// Tutu the frequency of crossing over 
being liiiuied to the coupling of two ^ factoi paits and two $ factor pairs. 

Ihe tint hot has utilised this cross " to obtain reciprocal back*crosses 

su tu 

wliicli leprehcnt a coupling seiies Results are shown, m the Table. When 
the hj plutits were used as seed parents the percentage of crossing over 
varied fioin d(>.(>y J- 2.2K to 3314 -1 3.3{). When the same F, plants 
were used as ])olleu parents, the percentage varied from 24 39 ± 1.96 to 
4 ^ i A snmmarj' of these data is given as follows. 



F, 

p* 


08 $ 

as ^ 

Non-cfos'i overs ... 

• 738 

1389 

Cross overs ..... 

312 

546 

Total . 

X 050 

r 93*5 

% Crossing over... 

Dlflercttce '» 149 146;. 

m i 0,95 

38.22 ± 





T« 

Hu tu 

'fu 

su tu 

Total 
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tk* liybrJd will produce, m mcatloued atovc, only two foinra of gametes, a and h 
ieiMimled from the diromorome pair A and B, and eaoli of tbese forming part of a dis¬ 
tinct ticllule. 

Suppling ton that the two chromc^mes AB and are split up (whilst still ad¬ 
jacent m alongside each other la pairs) and that the two Imlves then reunite but dmnge 
llidr pail Won, the rosult win be two chro»osom«ss and Ba. this probability is the sole 
eiplamition of the “Crosidng oj?er” theory. It may be noted that the hybdd Au Bb 
in addllictu to the pmetes AB aad produces a number of gametes Ab and Bb and 
Ihe ofondagofer 1 $ even more marked* By lecnsislng the F* progeny {AuBb) with the 

im ^ 
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In megaspore development the average percentage of crussiiig nvei 
appears to proceed in an almost identical manner. 

Conclusions . 1) A linkage exists between the fnetoi paij.s hiigarv 
endosperm {Sti) and the tunicate character (Tu) in maize , 4) Cnissing 
over in both niegaspoie and nncrosiKjie development ficenis in .ippioM 
matelythe same frequency, 3) The average percentage of ciossing ovei 
between these factor paiis was found to be 28.63 and 2^.7 ie.spectivi'ly. 
II IMPROVEMENT OE MAIZE VARTETnES AT TUI'; BICREAMO EXlU'^KI 

mEntax Station, Italy. — Work was begun in Novemlicr i<)22 with 
four varieties. “ Nostrano dell’Isola ”, “ I'ignoletto d'oro, " Scagliolo ” and 
“ Rostrato, ” and trials have since been made at Bergamo with sonic hun¬ 
dred varieties distributed over Italy, chiefly in the northern disfticts 
where the highest inelds are obtainable. These are chiefly autumn and 
spring types, very few are white coloured and few are ” cin<juaiitine ”. 
In addition the following varieties are under observation • one from Tii 
politania, one from Somaliland, one from France, 5 from the United 
State, 12 from Argentina, etc. 

In 1933, artificial self-pollination tests were made and some tliirty 
types were eventually selected for further studies. The F, plants, were 
less vigorous, and distinct differences were observed in phenotyiies etc., 
but the pure descendants were more uniform. The characteristic differ 
ences included ; size, resistance to adverse conditions, abnormalities, etc. 

Special attention is being given to early maturing varieties. This 
has been found associated with the position of the ears. In 1922, a sow¬ 
ing was made from non-self pollinated ears of “ Nostrano dellTsoIa ", 
taken from upper and lower portions of the culm respectively. The 
plants thus obtained were self-poUinated, and the resulting progeny 
from the lower portions were early maturing, but not well developed 
(only 30 % surviving); those from the upper portions were on the ooa- 

parents aa hb (associated wJtli only one form of gametes 06), Oic results ure cnlcolated 
thus; 

ab X AB SS3 A(X>Bh (i) 
ah X ah ^ mhh (t) 
ah X aB ^ mBh (3) 
ah X Ah ^ aAhh ( 4 ) 

Types 3 amd 4 which contain only one of tiie two factors and B (nonmiUy ** linked '*) 
are termed cross-overs 

Morgan who first traced the crossing over wilh Brosophita, observes that this is only 
possible when two female gametes are produced. It appears therefore that four ty|x*» of 
female gametes arc produced AB^ ah, Ah, aB, and only two male gametes, AB md mh 
It Is therefore advisable to employ the recessive ac^b as male parent. 

^ If the recessive he used as female parent the egg-cells in which the ah is fertlliicd in 
proportions by the spermatozoa AB and ah would give a progeny coir^sting as to 
one half, of individuals resembling the recessive parent, and os to the other, of individiisls tn 
the form of the hybrid Tanajca, when experimenting, with Bmityx observed on the other 
hand that ** ctossh^ over ** occurs only in the formation of male gametes* 

decent experiments with hermaphrodite plants, the primula and maise, Imve shown 
that ** crossing dver’^ occurs in equal proportions with miemsp^nres and mmmpom* 

m 
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traty, well developed, in spite of the general loss of vigour as a consequence 
of self-pollination. 

The variation in cob-formation, the blackening of the ear (protected 
by the short bracts), the imperfect grain, the tendency to sterility, etc., 
have all proved to be individual characters. G. A. 


35. Iniprovenient of the Rice Crop in Malaya. 

I, - Jack, il. W. (Economic Botanist, Dept of Agriculture, F. M B. 
audh. S) 11m Malay(ot A^ncultural Journal XI, Nos, 7-8-9, pp. r^8* 
212. Kuala J/umpiit, 1023 

IL -» BtRKiNSHAW, F. (Acfcg Chief Agric. Inspector), Distribution of 
Selected Strains of Pure Padi. Idem, Vol. XI, No rr, p. 335-343. 1923 


L - Although 1700 ho-calk‘d varieties of iice have been collected 
in Malaya, in leality thcie are probably not more than 300-400, and these 
can all be placed in one ot the following groups, of which the Seraup and 
Rudir types are the most impoitaut and include about 80 % of the total. 

{(i) Seraup type, has a distinct .shoulder on the anterior extremitj^ 
of the grain. 

{h) Rudin type, veiy uniform in outline, medium length. 

(rf) Rangoon type, broad and thick in proportion to its medium 

length. 

^Experiments were curried out to ascertain the relationship between 
yield per plant and tillering power and the results showed that strains 
having a high tilleritig power must be selected if increase in yield of grain 
is to be attained. 

In Malaya, wet path is almost entirely sown in a nursery and later 
transplanted int<» the fiekls* the spacing of seedlings in the final planting- 
out depending entirely on the nature of the soil, cultivation, and average 
depth of water. 

As regards the best numtx?r of seedlings to plant together, it was 
found that the yield per hilL' and per acre shows a definite tendency to 
decline when more than three seedlmgs are planted per hill. 

A test showed that light grains should l)e avoided when selecting seed. 

Manuring is little practiscnl in Malaya, although guano is used in Per¬ 
ils, Kedah and parts of Perak ; the amount of phosphate in the guano varies 
front 6.3 % to 32 % and the quantity broadcasted every second year is 
from boo to 800 lb, imt acre. The tlncfc growth of grass and weeds wHch 
springs up in the interval between the padi seasons is cut down and allowed 
to rot. Of is ploughed into the wet soil, and is beneficial to the following 
crop. Various leguminous plants are being grown for green manures at 
the Ktian Experimental Station. 

The method of plant improvement by hybridisation and the isolation 
of elementary species has been applied to rice in theKrian dstricte of Perak 
where there is a continuoais area of about 56 000 acres of irrigated rice 
land, in consequence of which the chief rice-breeding station wm established 
at Tiri $erong in this district. The importance of increasing 
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will be realised from the fact that this distiict produces ainiualh ahuut 
14000000 gaatungs of padi (i ganttmg of padi 5,25 lb apptoKd 

During 1915-1916, 300 strains of padi were selected fnnn the lieavie^d 
producing districts and giowu as pure lines, and ai the next haive‘4 rnnu 
more selections were added to these. All these strains weie plaiih’d 
puie lines, in triplicate, for two succesvsivc soUvSons, after which wty main 
strains were discarded, until in 1922-23 only 77 stiains leptcM'iiting h\c 
varieties were under trial The autlioi's data show that, giving due eunsi^ 
deration to seasonal variations, a gradual increase oi the mean vield fna 
plant is apparent. 

The following selections have been made for fuitbci ttiids in hmi 
and for distiibution in 1924-1925 Soraup keclul Nos j6, 52, |8, UH, i : 
Radin puteh No, 13 ; Radin kiming No 7 ; Raclin merah Nos a 4ml .) : 
Seraup besar No 15 . Rahit No, i These have alrady been tesii‘d dot 
ing the past two seasons at the Titi Serong Station in half atu* plots ond 
also in other parts of the Peninsula. 

A striking characteristic of nearly all the strains tested is the nlisi-ncc 
of empty grains on the ears, and the robust stand of the padi is another 
feature 

The data obtained show that the vSeraup variety which r<*<ptiu‘s 7 8 
months to mature has a higher mean yield than the Radin ty|K’‘ which main 
res in 6 months The tillering curves are vSimilar to the weight curves, 
Seraup being 20 5 tillers as against 19*0 for Radin, The Seraup varieties 
are better than the Radin for milling purposes, the former averaging <13 
of rice {by weight) and the latter 60 %, 

The author expects that the use of selected pure strains will show 
increases varying from 5 to 25 %, according to local conditions and methods 
of cultivation 

II — As a result of several years’ work at the Titi Serong Rice 
Experiment Station, isolated pure strains of padi arc m existance giving 
higher yields than uiiselected varieties in the country, Contnd of tiic 
distribution of these improved straiiivS is necessary for the following 
reasons: — 

(a) The cultivator’s preference for the local 

(b) The necessity to select a strain of a variety suilalilc fm ip. cu- 
vironment 

(c) The necessity to guard against deterioration thoroiigb admisitin* 
with unselected seed. 

(^) The importance of recording yields from these strains and local 
varieties. 

(e) To make comparative tests of pure strains in <ir<k*r to ascertain 
the most suitable strain for each locality, especially as padi m very 
susceptible to changes in environment. 

The pure strains chosen when grown at Titi Serong, have given yields 
of from 20 % to 25 % higher than those of heal varieties, but result*? 
cannot be judged from one or two years records, hence the need to control 
the subseqp.eint distribution, At Eimpong Ealang the average yield from 
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8 plots was ovet 730 gaiitiiii.s:s per acre as compared with a yield of 575 
from the best local variety 

Til many mstances the vields obtained from pure strain padis, even in 
the hist trial, are stich as io w.uuint the belief that they will be extensively 
planted altei a lew seasons W. 8. G. 

lO. The Standardisation of Rice in Cochin-China. 

I >iCVHAir.xr:, th ba. st'deelion pour la standardisation des PaddyvS et des 
Ei/. dn (toim'yHfment de la Cot.hnichim, i pamphlet, of 8 -b 29 pp 

Saigon, 1923. 

A popular pamphlet setting forth the importance of the rice-cultiva- 
tion qm^stlon m Cochin-China and describing the means to be adopted by 
the Annatniles ioi the iniprovcment of the product witlr a view to its 
staiKhrudisution, 

The* cultivation of the impioved varieties will only increase if a Irigher 
price is paid foi the selected grain, and at present, the Chinese, who are 
the chi<*{ purchasers of rice, pay the same for all qualities. The state 
of affairs has, however, begun to improve, for out of the xi 140 tons of 
paddy that can be handled daily at Choloni (centre of rice preparation 
near v^aigon), 4500 now fiiul their way to the factories managed by the 
French. Most of these firms buy paddys selected at the Government 
Station, and, on the pioduction of the certificate of origin, pay a little 
more for this grain than for ordinary kinds of rice. 

The Cioveinment of Cochin-China is having a Laboratory of Genetics 
built at Saig<m ; it will be provided with an experiment field of 37 hectares. 

At the present time, however, it is not a question of breeding pure 
lines, but of obtaining populations that ans'wer trade requirements 

The pamphlet, contains a list of the 14 commercial varieties of rice 
recognised by tlie >Saigon Chamber of Commerce . By sweepings " are 
to be understood portions of grains with a volume below 50 % of that of 
the whole grain. ** Yellow grain.H is the term applied to all seeds showing 
any truce of colonj, the proportion of the latter must not exceed 2 % up 
to the end of July, and 3 subsequently. R. D. 

37, Inheritance of Growth Habit, Fod Colour and Flower Colour In 
Soybeans. 

Woodwor1!ii C, M. (Amoviaie Clfief in Plant Breeding, Illinois Agricul¬ 
tural Bx|K*riment Station). Jmynaia/ ike Amencan SocUiy of Agronomy, Vol 15, 
Ko. i2, pp, 481-494 Albany, N. Y., 1923* 

Two ty|>es of growth habit in soybeans are described, one a tall, 
luxuriant growing, late maturing type ; the other a low, compact, early 
maturing type. Genetically these two types behave as allelomorphic 
characters, the late maturing type being dominant. The genetic difference 
between them appears to be determined by a single pair 5 , s. 

Dark-coloured and light-coloured pods constitute an allelonu^Mc 
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pair of cliaracters, dark being dominant to light ami differing from it by a 
single factor pair L, L 

Purple and white flower colouis constitute a simple Mciidellan pair irf 
characters, purple being dominant. The factor W, w is pinposcd. 

Peifect correlation exists between flower colour and stem colour ; 
purple flowers always accompany dark stems, and white flowers yjeen 
stems. W* 

38. The Morgan Theory applied to Lathyrus* 

PxjNNETT, R C. Linkage in Sweet Pea. Jonnwl 0/ (kiwins, \'oi 1 j, No 1, 
pp 101-123, figs. 6, T Colouied plate Quiibridge, March 10*^3 

The author rejects the hypothesis of leduplication, and adopts 
gan's view respecting the haploid number of chrmnosonies and the mimfni 
of groups of independent characters. 

The present article describes the results of a series of reseat dies 011 
Laihyrus odoraim and also mcor|>orates the data collected from 11^14 
until the present time. 

The number of haploid chromosomes in Latkyrtis is certainly stfven* 
therefore according to Morgan's theory, there cannot 1x5 more than seven 
groups of independent characters. In the a>urhe of the invest iKatiou.s 
five different linkage groups were found and defined. 

I. Group A (a) : under this head are included three pairs of cluinic- 
ters with their respective allelomorphs. 

(1) A purple a* re<i 

(a) routtU pollen grains elongated pollen graitti. 

(3) -43 erect ve^sillum feooked vexlllum 

The crossing*<iver percentage between and -d® is only i, wMdb 
means that the two genes are nearly related and situated in the same chio- 
mosome at one unit of distance. The number of cross*-overH between /t* 
and A^ is 12 %. 

Prom the data at hand it would appear that k sittuitol mitlway 
between A^ and A^. 

II. Group B (b) 

(i) B* dark axils A* l3^1it uxlN 

{z) fertile duihers sterile urithei-N 

(3) B 3 normal flowers ft 3 unomulouH (knwH. 

The interval between and B® is probably 25 units, wlnie B' is si¬ 
tuated between J 3 * and B®, and lies at a distance of 6 units from the latter. 

, in, Groot D (<f) the tjrpe of Laihyrus known under tlie name of 
' ac^a is characterised by leaflets taking the place of the leaf-tendrils, 

;' ',Jy* ’*Kanial (vritia tendrils) — # acacia type. The colour of the fllow- 
^%lapinpafiy bright (purple and red), in some ca*s, corresponding to 
%e the colour becomes pale (blue,or nridi^ blue). 

;‘ ■' ^ colour. 
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From iQio-20, a certain number of families obtained from a cross 
between “ acacia with bright coloured flowers {d D^) and normal tendrils 
and blue flowers (Dhi^), produced in the individuals having normally 
dcvelopcKi tendrils and brightly coloured flowers* 
i n the 7^2 generation, four classes were obtained * 


/>" l)nght colour pale colour* 

TemhiP* with brijE!ltt coloured flowers . 847 

» » pule » » .. ..298 

** Acacia ** » bright colouied flowers.300 

» » pale » » . 49 


The small number of acacia type with .pale flowers being much 
lower than was expected suggests the possibility of linkage between a- 
cacia '' and the bright colour of the flowers. Reciprocal crosses were made 
between tciKlrilwith bright flowers and acaciawith pale flowers* 
In as in the preceding case, there were "tendril"' individuals with 
bright flowers, wluie in the Fg, the following groups appeared : 


** Ttfudnl with blight flowers . ..424 

» » pale » .. 99 

** Acadu ** with bright flowers. ..102 

* » pale » ... 93: 


IJnkage therefore exists between brightness of colour and the aca¬ 
cia type — the percentage of cross-overs would be about 33. 

Ill. Omnm F (/) 

F» cTjkHired flowers ft white flowers type R 

These white flowers had round pollen grains and belonged to the 
Kmily Henderson variety. On crossing the wWte, round pollen-grain 
form- of Kmily Henderson with the white, elongated pollen-grain Emily Hen¬ 
derson tyi>e, some individuals with purple flowers were obtained; this is 
said by the author to be due to the presence of the complementary factors 
C and R. By white of R should be understood the wMte bearing 
the factor 7 ?, while white of tyi^e C contains the factor C, 

Ra «««« prtjcutnbeiH Imbit fa **“ bi-wh habit 

The first character is dominant. 

F3 ** Hdf-colouteU f$ fipecklcd* 

"riie speckling is due to a wliite veining that interrupts the uniformity 
of the colour, so that wc get speckled red, speckled purple, etc* 

I'he relation between the white (type K) and the speckled characters 
respectively is very interesting ; the three tintings, self-coloured, speckled 
and wliite must be regarded as making a series of multiple allelomorphs* 

Repeated crossing exj^erinxents have, in fact, shown that not more 
than of these characters are ever present at the same time in any 
single individual. 

The exisieuce of linkage between white if and bush habit is equally 
clear. 

m 


6 A$t* ing, 











82 




In 1905, a cross was made between a bush form with white flowers 
and the common cupid form with procumbent habit and white 

The Fi generation produced individuals with ptirple flowers and 
axes (tall). In the second generation, segregation according t<i the sidieUH* 
foreseen took place, and cupid bush, as well as tall bush forms appeared, 
while 9 coloured flowered individuals wete obtained for eveiy 7 plants with 
white flowers. Other experiments have shown the tactor, wliite R, to la* 
present in the bush parent with white flowers and the factor, wliite f, in 
the other cupid parent. Thus the cross had been effected between /i 
(bush) and Gx ft Fz (cupid). The generation obtained consisted at llitci* 
classes of individuals (for the pair G g see later). 


Coloured procumbent. . . t’xn 

» bush. ...... ^ 

White procumbent ... . . . . 

» bush .... ..... .... . . 24 


More than a quarter of the coloured individuals were bnslu's, while 
the bush habit distinguished less than a quarter of the white individuals. 

This distribution of habit was confirmed in the in which 4 fainilie.s 
derived from heterozygous parents gave the following results for both col* 
our factors. 

Coloured Coloured White W’hJte 
procumbent bush procumbent tmh 


1908 No. 3:33 83 57 loi 17 

» . >135 181 70 141 30 

» .. » 139 66 a6 4a 9 

» . *. » 3CS9 5^^ «x 60 9 


Assuming l i nka ge to exist between bush habit and white R, with 
25 % of cross-overs, (repulsion in the ratio of 3; i between F, and i's 
the 4 classes should occur in the proportion of 99 : 45 : 93 : 19. On com¬ 
bining the results of F, and F, we have: 

Coloured Coloured White 

procumbent bush procumljcnl lnuili 


Obtained .* . ... 497 227 431 H 

Calculated. 485 218 447 


These facts thus confirm the supposed linkage and tlie relative percent¬ 
age of cross-overs. 

Other investigations in progress have for their object the linkage re¬ 
lations between Fi, F* and Fy For the moment, it can be assumed that 
Fj and F* occupy the same locus, which is about 25 units distant from 
the locus of Fj. 

IV Group. 

Gi Coloored flowers gi white C flowers 

Ga Purple flowers purplish red. 

In the same manner the existence of linkage has also been proved 
between two factors that would appear to be situated in the same chronui- 
some at a distance of 25 units. 

[»«] 
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There are thus 5 linkage groups corresponding to 5 of the 7 haploid 
chromosomes. 

We will now consider the other two. The three characters : C hairy 
(c smooth), tall (c cupicl), H closed keel (h open keel), behave, as a 
rule, ns if they weie independent, that is to say, situated in three different 
chromosomes. The total number of chromosomes must therefore be 
eight. 

The results of the author's experiments have revealed the possibility 
of linkage (though of an unstable character) in many cases. It would 
be siiiTacient to prove the existence, in a single one of these instances of 
linkage between two of the thfee factors under consideration in cider 
for tile number of independent groups to be reduced to seven pairs i. e. 
to the haploid number of the chromosomes of Lathyrus odomtus G. A. 

39. Canna Crosse$« 

Honing, J. A. Mededeelingm van ie Landbouwhoogeschool en de daaman 
mvhond^n tmiUuim, Vol. 26, No. 2, pp 1-56, with it figures and 8 plates 
(4 coloured ones). Wageningen (Holland), 1923, 

The F| offspring of the cross Canna glauca X indica segregates for the 
f uctoTS of the led leaf margin, for the layer ot wax on the leaves, the number 
and colour oi staminodes in ratios that differ widely in different sowings, 
in spite of the fact that the Fj. consists of a single individual; so there is 
variability in segregation of the hybrid. ' 

The factor A causes red flower colour, m plants have yellow flowers. 
B produces together with *4 the broad red leaf margin. The factor C 
necessary in crosses of C. indica with its own green leaves variety as 
third factor for broad red leaf edges (plants containing C but without 
A and B both together, showed a very narrow red leaf margin) seems to 
be absent or totally prevented from showing in the cross with glauca^ 
In some Fg sowings the inheritance of A and B proceeds on ordinaiy 
Mendelian lines (q: 7 ratio), in three batches the ratio is 1:1. In F^ 
the I: X ratio a|)pcare<l again, but also 9:7 and 3: 1. 

/>, E and F are intensification factors for the red colour factor A 
and also for H, the factor for patched staminodes. One of the intensifiers 
E is coupled to a high degree with B. From the back cross of Fg 
10-3 with glauca resulted that the glauca used for the back cross /-4-2-3 
wus heterozygous for D\ Cf is an intensification factor for anthocyanin 
in the leaves. That F^ has much redder leaves than indiea depends on 
the factor (r, cryptomeric in glauca and coupled with a factor for wax. 

K and L are polymeric factors for the wax layer on the leaves of glauca. 
Judging from the thickness of the wax layer, glaucashovld be heterozygous 
for both factors. The back cross of F^ by glauca however suggests homo¬ 
zygosity of at least one of both. 

M, N and 0 may l>e three polymeric factors for the third staminodes, 
which l>ecomes probable from the ratios in but far from certain, oa 
account of tte result of tbe back cross of iPi witb indica, ■ 

^ is a lethal factor in glauca x F® io-3. absolutely coupM 
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Inlltng all AA plants in the offspring after selling that hyhutl. Piobahlv 
it is the same factor that in glatica is coupled with R and bi'ntg lunimax 
gous kills all RR plants. 

H and I are the factors that constitute together the differeiiee he) ween 
the deep yellow chromatophorcs in the staniiuodes of imiinf and Ihe p.de 
yellow ones in those of glauca. 

/ is a factor for deeper vein colouring in most red llnwered hvlmds, 
almost invisible in the deep reds, clearly visilde in the pale ones. Petit,ips 
the central red colouring in a yellow margin is catwed by the s,tmf factor 
/. C. glama should be ft 

P is an intensification factor for the central colotniug. Pi* sitid 
Pp plants have much narrower yellow staminodc margin. In ghtma 
P should be present heterozygously 

R causes homozygous red patches in yellow flowers .sprc.wi over the 
whole breadth of the staminode and heterozygous siicli .spots in the 
middle of the staminode only. For this factor R gknu:a is a const tint he¬ 
terozygote owing to the presence of the lethal factor Q. 

So far as we can judge now, doubtful factors being put in brackets, and 
marked with a point when homo or heterozygosis is unknown. C. indka 
will be: 

AABB {CC) DD {FFggHEIIjjkkll {mmnnoo) ppqqrr and gl&itca : 
aM [cc) DdeeffGMUJjKkL. {M.N.O.) PpQqRr. 

It is not certain whether the variability of segregation is cumsed by 
irregular distribution of the chromosomes whether or not followed by dif¬ 
ferential fertilisation or differential mortality of gametes or differential 
tnortahty of zygotes. Shortly the authors hope to be able to give home 
cytological information. 

As a rule F* and Fj are more regular in their .segregation than tlu> 
Fj; dean cut Mendelian ratios reappear. 

It has not been possible to work out a factorial analysis for le.ij 
length and breadth, staminode length and breadth, form, size and eolmii 
of the seeds. 

Measuring all leaves of Fj and separate Fj; spi-eimetis and adding tlu* 
figures for each plant separately, gives curves irregular on the minus sidi* 
where the limits of variation are extremely wide, l-'or Fj as a wlioli’ 
this irregularity has vanished and the Fj standard deviation for leaf length 
is even smaller than that of the Ft which is one single individual. The 
staminode length is far less dependent on the position on the floral axis 
than the leaf length is dependent on the position on the stem. 


D. y. S. 
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CROPvS IN TEMPERATE AND TROPICAE COUNTRIES 


(\rvals 

40. FrodtJCtion and Development of Cereal Crops (Excluding Wheat 
and Mai^e) in the United States* 

BaTJ,, C. R., S'l'ANTON, T. R., llARIvAH, II. V., UBIGHtY, C. E , CHAMB3;IS$ C, 
nml DiiAiAisr, A. C. (Bureau of Plant Industry)* and SltNB, O C.^ Baker, O. B. 
JUVE, O A and SriEnMAN, W. J. ^Bureau of Agricultural Economics), Oats, 
Barky, Rye, Rice, Grain Sorghums, Seed Flax and Buckwheat Umted States 
Department of Agnciiltme, Year Book 1922, pp, 469-568, figs 64, Wasbington, 


A survey is made of the world production, relative importance, trade, 
development and production in the United States, factors influencing yield, 
(including soil, climate, diseases and pests, special economic factors), pro¬ 
blems of marketing quality, uses and expeits of the following crops: — 
oats, bailey-ryc ; sorghum, seed flax and buckwheat (i). Damage to agri¬ 
cultural products, chiefly giain crops has been estimated at more than 
$150 000 000 per annum and $200 000 000 in storage and transit, due to 
rats, etc. The following facts are of special interest: 

Oats : — The production it is estimated has reached the culminating 
point in the State, owing to the reduction in horse labour and the consequent 
<iecrease in the commercial demand for oats. Graphs indicate the rise 
and fall in acreage, yield and cOvSt of production, 1866-1922 ; a decrease of 
3 656 000 acres since 1918 is shown. The hot, dry weather during the ripen 
ing period caused much damage in the maize belt. The evStimated annual 
loss due to disease, X9ig-i92X inclusive, is shown in table I 

With the exception of occasional attacks of the green bug (2) very lit¬ 
tle damage is done by insects. 

A reference is made to tlie marketing classification and grades, followed 
by a discussion as to the actual focjd value of oats, when ground or rolled. 

Barley: Since 29x0 the average production has remained stationary# 

subject to certain fluctuations due to war conditions; the yield is estimated 
at 25 bushels per acre; the foreign demand is however on the increase, 
and balances the effect of the prohibition laws in the States and the decrease 
in demand for the malt houses. It appears probable that barley will cover 
a wkler area in the future and the limitation to certain special areas will 
lx* discontinued; various changes in location are possible, bearing in mind 
the importance of well-drained areas an cool sitmmers. Districts suitable 
for late sowing, etc., are selected owing to quick maturity, and hence the 
value* of the Dakota crops. 

llie actual losses, from diseases and pests axe shown in Table I, at pre- 

(1) For whmt cmd make see Yearbook xq2X« [Authefs note) 

(s| Tos^opim gmminum* 

‘ m 
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sent the barley area is outside the habitant of the destructive Hossiau fly 
{Cecidomyiit destmdor) hitherto so i)revalent in the North Eastern States. 

Theie are no fedeial grades in the market, the accompanying graph in- 
<Ucates the annual variations on the Chicago .and Minnesota markets. The 
approved value foi blowing feeding and pearling is discussed and the 90 to 
95 value as a food lor fattenuig live stock; it is advised to crush or 
tall lot all young stock as the flour is less suitable for mastication. It is 
the practice to fatten cattle for shows with this food, but a supplement of 
ptoieiii,conceniiate or roughage is recommended; for young pigs it should 
not be the only grain in a heavy ration, as the hulls may irritate the di¬ 
gestive system. The advantage of this system in preference to maize tank 
age is shown in the graph based on the results of expeiiments made at the 
Colorado Agricultural Kxpeiiment Station (i). 

Rv€ : — During the 1910-14 period the United States produced about 
2 % oi the total rye crop of the woild and since then there has been a gra¬ 
dual increase. About 96 % of the rye crop was produced and consumed in 
liurope. The report shows the fluctuations in acreage, 3deld, production 
and trade since 1867 ; the development from 1839 ^9^9 shown in the 

accompanying maps. Production is at present centred largely in the north- 
central States, has decreased considerably in the north-eastern areas, 
ami hds made little progress in the extreme west. The general factors 
influencing the yield are mentioned and the value as a winter cover crop 
with legumes as green manure and its importance as a hardy crop in areas 
unsuited to wheat. The loss from diseases is shown in Table I; the damage 
for insects is negligible. 

The production and exports have increased considerably in recent years, 
with certain fluctuations in 1920-21, the output in these two years being 
60 490 000 and 57 918 000 bus respectively, and the exports 4 733 466 and 
29 903 602 bus. Grades have not been fixed by the U. S, Department of 
Agriculture, In connection with the composition and food value of rye, 
the difficulties in mastication as a stock feed are mentioned ; it is advised 
that rye should be ground before feeding, especially for pigs and a protein 
supplement is important. Experiments at the Ohio Agricultural Exper¬ 
iment Station demonstrate this fact {2). 

Rice * In addition to the general survey referred to at the beginning, 
the report includes an interesting statement concerning the world pro¬ 
duction and international trad^ of rice and the wholesale prices of cleaned 
rice and the farm price of paddy, the average production, consumption, 
export and import for 5 year periods 1821-1921. A short survey is made of 
the principal physical factors affecting production* irrigation, moisture, 
soil, of the diseases and pests, and of the utilisation of the by-products. 

Grain Sorghums:--- The great importance of the sorghums in the 
Southern sections of the Great Plains area is described, the utilisation 
as feed and roughage for stock and the silage valuemake is unstated to 
these areas of insufficient rainfall and drying winds. The average acreage 

{1} BulUiin 3:65 Colorado Experimmt Stedim* {duihof^s nou) 

(a) BuU$tin 368 Ohio AgHmUuml Experimmi Smion, (Author^s 
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in 1022 is given as 5 millions and yield per acre, 17.9 bushels; tdt.i! pro.hie- 
tion 90 381.000 bus , value 87 6 cents per bus. The sorRhunis are Ik’ouu- 
ing very important as a stock feed in tlie South West; the v.iltie oi kutir -1 
alfalfa and milo + alfalfa for fattening ht)g.s compaied with in,ii/e t .lif.dt 1 
is shown by the results abtained at the Kansas Agiieuituml 
Station (i). 

The feeding value is equal to about 8o-()0 % that ma\Ae 1 

tions are being made as to the value ol the gj.iins for alcohol jirodnctiini, 

Seed Flax:— The area estimated m 1922 was i .}oS ooo acn-.'. with a 
production of 12 238 000 bushels, grown on the hard jod spiiiig wheal area'- 
in Dakota, Minnesota, and Montana which pro<luce 95 of tlu‘ total 
crop It is generally grown on new land or after a grass crop or lollowiug 
acultivated crop where weeds have been eliminated, as flax d<H“' not cunijtete 
well with weeds: it is advised that it should be giown in rotatuui with clover, 
timothy or maize, success has been obtained on ploughed p,ivture f.ind-. 
In referring to the diseases, it is stated that a numbei of l.iiiiy s.ttisf.u-1oiy 
wilt resistant varieties .‘are now available, as wilt disease has caused much 
damage on old flax land The grasshoppers wliioh {re<[netit the flax Jire.is 
are controlled by a poison bait of wheat bran. The principal ai.irkets and 
crushing centres are mentioned and the recognised grades. The linsee«l 
oil value is quoted at 2 % gallons of oil per bushel of flaxseed, i. e. the 
seed contains 30 to 40 % oil. 

Buckwheat:— Although this crop is not considered likely to attain 
any greater importance in the States, there is a definite and steady demand 
for the grain and its products in the areas where it is now grown. It is 
suited to new land and land just cleared from timber ox on drained marshland, 
This crop assists in making hard land friable and consequently is useful in 
the preparation of land for such crops as potatoes is noted. Although suit¬ 
able for to poor soils, the climatic requirements are more limited, as tlic plant 
is not resistant to low temperaturesdiseases and pe.st.s are not reported. 
Apart from the value for milling purposes, buckwheat is not recoimuendcd 
as a stock feed, but this depends on the percentage of hulls, tlriiuliiig 
and crushing is essential for all claases of live stock. 

Costs os production. 

Apart from the difference in seed cost and those fsict(»rs .affcettMl by 
variations in yield, oats, barley and rye all require the .same iiiachiiiery 
and similar methods of cultivation. Comparison of the tliree crop.s iiuli- 
cates that, for example, in Minnesota 87% of the barley, 75 % oats and 
50 % rye were produced on ploughed land, but that the houm’ ol labour 
previous to harvest were 4.7 for barley and only 2.8 hours for rye. 
It has been taken as a general average that the total cost per acre in the 
average, is lowest for rye and highest for barley in any given region. 

Rice In an investigation made in 1920 as to the cost of production 
of liee in Texas, Louisiana and Axlcansas, the following averages were 

(j) Bi^eUn *98 Ktmtas BxpeHiwut Suction. 
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Fia, z, — Regional Vaiiutioa 3n Cost of Production. 

{I * dollars per acre; b >« cents per bnshet 

I oats; IX "S' barley; III « rye j IV fiax; V «» buckwheat; VI«» milo and 

kafk, 

A»««minois? B»« Kansas; C-New York; D«* N, Dakota; Wisconsin; 
F »«» Ohio ; New Jersey; H«« IMinnesota; K *»• Te^cas. 

K «« operating costs; S «* nse of land j T »* Total cost bushel* 
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given*— Number of farms 92; Cost per acre:— labour $20,34; hoises 
12.16 , tractors 7.60; materials (included cost of fertilisers, seed, twine and 
sacks^, 11.88; Uueslung 2.31; cost of watei bouglit 155; farm jHimped 
water 14.24; niiscellaueous 10.68 , itse of land 9 62 Total I90 3*8 

Soyi^hiims . I'he costs vary with differences in manure and labour 
reqtiiuuneiits , hence the varying lecords from Texas and Kansas (see 
Wg 1). 

— Similar variations occur according to methods adopted in 
seed prepauition, liaivesting, etc, (see Fig i). 



X « VcUue in dollars (millions). 

Y •» Dollars (hundreds ol millions). 

A « Hake; B hay ; C cotton; D « wheat; IS «» oats; F *=» potatoes; O =» bailey; 
H » tobacco; I «< rye; It ^ rice; M «» ilaac. 

T «• Total Production; V Exports. 


Buck&heati-^ The estimate is placed at about xz hours manual 
labour and 28 horse-hours (records in Pennsylvania and New York, the 
chief crop area). Other costs — machinery, threshing, etc. $2 to $2.50 
per acre. 

An interesting method commonly used for computations of cost 
is described in detail and the example shown in Table 11 is given, based on 
the e.stimated cost of producing oats in Wisconsin in 1922. 

A detailed chart shows the relative position of the four great staple 
crops, maize, wheat, hay and cotton and the seven crops here reported, and 
the dihtribution in the States, The appendix includes world statistics 
concerning area and production 1922. 


M. L. Y. 
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41. The Effect of Early-Seeding on Crop Yield* 

Hopkins, B S Report of the Dominion Field llmhmtiman, Cenird Expv" 
riment Barm, Ottawa for tlie Year 1922, pp 4-7. Ottawa, i02j. 

The author draws attention to the importance of early seedim* and its 
effect on the crop yield. The following table gives the yields ftom 1‘out ciops 
seeded at six different times in the spring ; the expeiinients wete caiiu'd 
out at Ottawa, continuing for ten years with wheat, oats and badt^y and 
five years with peas The first seeding was made as soon as the land was 
ready in the spring, and the five other seedings were made at ono“Wcc‘k 
intervals 


Influence of Dale of Seeding on Yield of Grain 



Oats 

Barli'y 

Spung Wheat 

1 IVms 


bushels, 

bushels 

b«sht*ls 

InisUi Is 

First sowing. ... 

53.3 

38.4 

17.9 1 

^o.| 

Second sowing . , 

59.5 

44.2 

20,5 


Tliird sowing , 

50.7 

3 V 5 

14.1 1 


Fourth sowing . . 

45^9 

33^*5 

12.2 

29.9 

Fifth sowing. 

40,2 

26.1 

10,3 


Sixth sowing. 

31.9 

23.7 

8.6 



The second seeding, which was made seven days after the land was 
ready, gave the highest yield in every instance, but the land at the Experi¬ 
mental Farm is drained, and perhaps on many farms the earliest seeding 
would give the maximum yield : in any case, the results show the advantage 
of early seeding. W*, ^ Q. 

42. The Yield of Wheat in England during Seven Centuries* 

WmrNEY, Mieton (Bureau of vSoils, Washington, D, C.), Snemr, 
Vol. BVIII, No, 1504, pp. 320-321, Lancaster, Pa., 1923, 

The author discusses the various explanations which haw htn^i nm\v 
relative to the increase of yield of wheal in England, which avcrugiM! about 
6 % bushels per acie from the thirteenth century until ul>oul the year 
1550^ and then rose steadily to the 32 bushel yield of the prcNcnt day. 

The most important factors for improvement dealt with ate: — 
the inclosure of field farms in the sixteenth and seventeenth centuries jthe 
introduction of clovers,^ alfalfa and roots and the increase of stuck ; im¬ 
proved methods of agriculture and the use of fertiliserwS. 

Allusion is made to the average yield of wheat in the United States, 
which, during the past 40-50 years has advanced from 12 to about 
bushels per acre. 

^ considered that the low average yield in medieval times must 
be a^bed to the methods, to the system, rather than to any loss of 
plant food on the farm and that the increased production of England to* 
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day is due to the methods, system and higher average intelligence of the 
man who works the soil, King, in bis study of Chinese agiicultnre es¬ 
timated that the yield of wheat on a field of a Chinese farmer was no 
less than 117 bushels per acre, 

llie author doubts wliether such a yield could be obtained under the 
goneial ect>nonnc conditions of the woild, but he does not consider that 
the limit of possible production of the average farmer in England has 
yet been leached, W S. G. 

43, Wheat Cultivation in the Congo. 

pYNAiCKt L. Ea culture du fioment an Congo, Bulletin de VAssociation 
dc% Plantcurs^ Vol. to. Nos. ix and 12, pp 208-209, Antwerp, 1923, 

Wheat, which was doubtless introduced by the Arabs, is regularly sown 
on the European farms of the high plateaux region in the Congo, and is 
also cultivated by the natives The grain is used in the European centres 
and a ceitain amount is exported by way ot Dar-es-Salaam. R. D. 

44* Amount of Seed to be Used in Comparative Wheat-Growing Ex¬ 
periments. 

A. (R. Stazione Agrana Foili). VItalia Agricola, Year 60, 
No. II, pp. 430-433, Piacenza, 1923 

In order to obtain accurate results from comparative trials of varie¬ 
ties of wheat, it is necessary to sow an equal number of viable seeds in¬ 
stead of using equal weights of seed per surface unit as is generally done. 

Equal weights of grain contain very different numbers of seed ranging 
from 15 to 16 thousand or less, to 20 to 30 thousand, or more, per 
kilogramme. The weight of the caryopsides of the same race varies ac¬ 
cording to the year. The author obtained the following figuies from 1000 
caryopsides dried at 1050C. Carosello Earn. 91: in 1919, 52 42 gm,, 
in rc)2o, 47.22 gm., m 1921, 43.72 gm.; these figures corresponded 
respectively to: 18.3, 19.1, 22.9 thousand grains per kilogramme. In 
the same years, Carloila StrampclU produced x6,9 ; 20.6; 6.5 thousand 
caryopsides per kilograuuue. 

In detei mining the amount of seed to be used its real value V must 
he taken into account. This is given by the well-known formula 
G P 

V * , where G represents the viability percentage and P the “purity 

percentage, 

The best thickness for the seedlings, as found by various students of 
the subject (Joiiim, PiERKE, OpPERmNN and DE Gasparin), is about 
300 curs ])er square metre, that is to say, about 100 plants per square 
metre in the case of common varieties grown in Italy. 

The number of seeds planted must, however, be a little more than 
double, {or only under favourable conditions does each seed produce a plant. 
The losses estimated by PiEKRE were 64 %, by Opperkakh 55 % ; while 
the author obtained an average loss of 59 %, the maximum and minimum 

|40^4l|^ 
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losses being respectively 669 % and 382 %. In another series ol Itsfh, 
however, where the soil conditions were better and much ciuc was ttivt.ji 
to the crop, the average, maximiini and minimum ios.se,s wcu’ tuimi'd 
to 42.2 %, 48.4 % and 35 8 %. 

The average tillering observed by the author in T(j2o, in the o.i c nt 
soft wheats was 4.2 ears per plant with a minimum of .’,.3 and a m.iNiimiin 
of 67. 

Taking P as the weight of 100 caryopsides K as the cnollicient of sui 
vival (which represents the proportion between the ,socd.s sown and tiioM' 
producing plants and depends upon the conditions obtaining at tin- tiim- 
of sowing), and V as the real value of the seed, we obtain tin- following 
formula giving the weight of seed per square metre corresiionding to equal 

P K 

numbers of viable seeds for different plots of wheat — y and ni kg. 


per hectare, 10 - y - . 

The value of K in the case of seed sown broad-cast and covered 
over with the hoe is 2.38 in the majority of cases, while when the seed 
is drilled, its value may fall to 2; it is always highest when seeding 
has, been done under adverse conditions, as for instance in late sowings. 

Where K = 2.38 the author found that the amounts of seed neces¬ 
sary to produce 100 plants per square metre were as follows: Rieti 
fam.' n, 108.2 kg. per hectare; Gentil Rosso, fam. 48,133.8 kg.; Cologna, 
tam 29, 151.7 kg.; I^^uigia Strampelli, 95.6 kg. .• Ardito, 91.3 kg.; Riedo, 
740 kg. I-'. D. 


45 . Weeding Wheat. 

MosEWCim, A. (Seztene professionale di Casalina delR. IstiUito bujie- 
liore Agraiio Spenmentale di Perugia). I<e Sarcliiature neUa coltura del fm- 
mento e le piante infeste. L’ltalia agricola, Year 60, No. 10, pp, 379-388. 
figs. 5. Piacenza. 1923. 

The most practical cultural measures to be adopted witii ti view to 
freeing wheat fields from weeds are as follows: 1) diemicul nM*thnd.s of 
control, of which tlio mo.st effective Is a solution of sulphuric mid (i); 
2) harrowing and scarifying; 3) weeding. 

1) The author carried out comparative tests on wheat seet!-be<l,s 
in February and March ; he found that sulphuric acid is effective where 
the wheat is broad-casted, but hoeing is more satisfactory when the wheat 
is drilled. 

2) From comparative tests conducted on harrowed and unharrow- 
,,ed plots for two consecutive years, the author discovered that though 
.tetfowing -vim teheficial to the wheat, it only uprooted the weeds which 
had lately germinated with the result that the number of weeds present on 
the tvo sets of plots was about equal. 


(1) See R. 19*6, No. laS. {B 4 .) 








2 — Mcmis of rapid drying of hay 
h^rmne with vcnlilaiox rtxtuic, 
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Scarifying is usually done later (in April-May) viz, at the period when 
the weeds are mature ; it certainly prevents the weeds bearing seed, but 
by this time they have done most of the damage of which they are capable, 
and further, it is a very expensive operation. 

3) Weeding is the best, and perhaps the only satisfactory means of 
destroying infesting weeds, but it hand-weeding is necessary so much 
labour is entailed that the rctiun is not equal to the expense. 

The author has therefore devised a cheap weeder that can be made 
on the f ai m and executes the work quickly and at little cost. This weeder 
IS vShown in fig. i. It is provided with bars and consists of an iron frame, 
to the front portion of which are attched small triangular shares that stir 
the superficial layer of .soil and* cut down the weeds. The rear portion of 
the frame bears little wings for moulding up The depth is regulated by 
means of a screw that unites a cross-beam fixed to the bars, with a fixed 
lever instead of with the bar carrying the shares The screw can be adjust¬ 
ed even when the apparatus is in motion. This weeder is drawn by a 
single animal (ox or horse), and the damage caused by tramplnig is re¬ 
duced to a minimum. 

In order to be able to use this animal-drawn weeder, the wheat was 
not sown in equidistant rows, but in pairs leaving, for instance, 9 or 
10 cm. between the two rows, and 35 to 40 cm. between the pairs. The 
blade of the weeder works over 2a to a8 cm., so there is no fear of its 
cutting the wheat seedlings. With this implement 2 to 2.5 hectares 
can be weeded and moulded up in 8 hours. 

The best distance between the tows and the pairs of rows, naturally 
depends upon local conditions and must be experimentally tested in 
every case. 

In two consecutive years, the author compared: broadcasting fol¬ 
lowed by hoeing and scarifying; sowing by spring weeding; sowing in 
paired rows at alternating intervals of to, and 40 cm., followed by three 
weedings. He obtained respectively, i6,59-X9,25-20.3 quintals of grain 
|ier hectare and 88.6-79.2-84.7 quintals i>cr hectare of straw and chaff, 

I^ater, he studied the effect of the number and the time of the weed¬ 
ing operations on the crop and also on the weeds. To this end, he carried 
out the following operations on 4 pairs of plots: t) one weeding ; II) two 
weedings ; III) tliree weedings ; IV) no weeding (control). 

The average number of weeds present at the beginning of May in the 
various pairs of jfiots was respectively 141—64—32—2x7 per sq, metre; 
the average tillering (number of culms per plant), at the same date was 
2,40 “ 2.93—2.90—2.79; wliile the grain yield per hectare was 30.81— 
30.97—3X.5()—29.50 quintals (Varrone wheat following maize). Thus the 
numlier of weeds eliminated, the tillering and the yield are proportionate 
to the number of weedings. 

Similar results were obtained next year with the same variety of wheat 
which followed a beet-crop. In these experiments, the average yield of 
two plots, that had been weeded late and only once, was 27.70 quintals 
per hectare as against 23.99—26,40, and 27.X7 respectively from the 
plots which had received 1—2 — 3 weedings. The yield of the 

iPh, 
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ttol plot was only 21.8a quintals per hectare. This shows that even a 
single late weeding can prove very effective. F Ih 

46. Wheat Cultivation and Production in South Italy. 

CampbKI^I/, C, Considerazioni sulla coltivazione c ptcKliidrnif «l<! hnnuniUi 
nel Mezzogiorno 20 pp. figs 4. Aipino, G Fraioli, 19*13 

In this pamphlet the author deals with the clitualic comlilinns, im¬ 
provement and working of the soil, ciop rotation, varieties oi plants ett!* 
tivated, method of seeding, manuring, and <hseases that determine, m 
cause, the low and fluctuating wheat yield in fSouth Italy and suggests 
certain remedies for the latter from his own experience. Tlie best vai ieiies 
to cultivate are those with a short vegetative peiiod such as the wheals 
(Dauno, Carosello P. 91, Gentil rosso, Passerini and six-rowcd bailey, Mti- 
raini), in order to escape injury from drought. The trouble entailed in 
drilling and moulding up is more than repaid by the better ri‘sistanee of 
these cereals to frosts and drought. The author mentions a typical in¬ 
stance of a " metayer*' farm in Terra di 1 /avoro as a proof that good results cun 
be obtained, not only on small experimental plots, but also by ciiltivaiing 
these cereals as farm crops. IK D. 

47. The Soft Red Winter Wheats. 

Leighocv, C. E. (Agronomist in Charge of Eastern wheat Investigations} 
and Margin, J. H. (In Charge of Western Investigations). U, DepuHmefd 
of Agnmlture Farmer's Bulletin No. 130, pp. 53. figs 48. WasMngton, I). C,, 
1922. 

Detailed report of the distribution of cultivated areas in the United 
States and description of the principal varieties of soft red winter wheat. 

M. h. Y. 

48. Baking**Tests of Flours from New Zealand Wheats (r). 

Foster L. D. (Analyst, Chemistry >Sectioii, Dcpurtimnt of Agritudturi% 
Wellington) New Zealand Journal of A^rknltim, Vol. XXVII, No. 3, pp. M17 
174. Wellington, 1923 

The author gives a detailed description of baking tests oii flimrs from 
several varieties of wheats grown in Zealand, with tables and iihotographic 
reproductions of sections of loaves to show the ciTect of protein content 
on loaf-volume, which is generally associated with high loaf-volume. Com¬ 
parisons are made with strong wheals tested in Kansas ami New Zealand 
wheats, which show that, judged by loaf-volume, strong and medium Kew 
Zealand wheats compare well with Kansas wheats of the same classes. 

W. S. G 


' (l) $ 8 ? jR. 19*3, !Sro. 793. {£<«.) 
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^0 The EflRcietit Utilisatioti of Maize. 

The South A/rnun fournil of Jmlvu'nrs, Vol VI, No 12, pp 605- 
r>oH Pretotia, £0^^ 

The article <Uscusses the vaiielies of maize, grading, and the areas 
ol prndnclton in South Attica The by-products. are dealt with, such as 
starch, oil, press-cake, gluten-feed, glucose, dextrin, maltose, dextrose 
Attention is diawn to the ini])ortance of maize for htitnan and live-stock 
consumption, also for the production of industrial alcohol 

W S G. 


50 Standard Broom Corn. 

RoTTK'JUi, B. K (Crain vSoiglium and Broom Com Investigations, U S. 
Biueau of Ftint luduslry) LI S Departpueni of Agncultum, Farmers* B^tT 
ieiiH No <>58, pp 20, figs 7 Wasliington, D, C , 1923 

Ckneral description of the distribution and types of broom corn with 
details concerning cultural tieatment, diseases, preparation foi market, 
cost of production, yield and commercial value 

M. h Y. 

51. Acclimatisation of Hanna Brewers’ Barley and of Hops in Brazih 

De MoraKS, P. a. Industria da cerveja no Brasil A Lavoum, Year 
XXVII, No. 8 , pp. 629-637. Rio de Janeiro, 1923. 

The mamifcicture of beci is making rapid progress in Brazil, but prac¬ 
tically idl the raw material used in brewing is impoited (9181 Ions in 
1921} (i). For this reason, the acclimatisation of biewers* barley and hops 
that could be grown in the Southern vStaies oi the Brazilian Union is a 
matter of great impoitance. The ‘‘ Ceivejaild Atlantiea '' (Parana) has 
cultivated these phiiits with conspicuous success, the hops being ready 
for gnthciing 6 mouths after sowing The two-rowed barley Hanna ” 
(the best for brewing jntrposes) is now }>eifectly acclimatised ut Ataycaria 
(Parana), where it was introduced by the biuthers Gayer from Moravia. 

F. B. 

52. Feeding Value of Bucjtewheat* 

PAni/ADCN, A, (Agricultural Institute, Cluirkow, Ukraine). Enthdlt det 
Buchweizen alle dem waehseiidcu Orgauisins notwendigen Nahrmigfakto- 
ten iiwUmtmche Zcihchnft, Vol. 130. Nos. .|-o, pp 346-352. Berlin, 1923. 

According to the experiments of the author buckwheat fed alone to 
stock is insufficient in nutritive matter for normal development, 

B, V. 8. 


(i) 111 1*120, 706700 h^ctoUtreB of low femeatation barley and 195000 hectolitres of 
,liigh fermeatatiou barky were^ imported. {A Lavoum, Year XVII, No, 9, p. 70a. Eio de 
Janeiro 1923). {M.) 

7 — Agr. tng. 
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53 Uses of Various Kinds of Lupin. 

GXJJXWAUME. Les lupins liorticoles et de giande culture. Lcuts 
Rwue de Botanique appkqiiee et d'AgYitulime cohmmte, Yeur 3* Xo. pp* 
758-770 Paris, 123. 

An account of what is at present known H^specting the dilTennif 
kinds of lupins : their history and classilication, cultivatinn, cheinical coin 
position (principal constituents, toxicity), use in agrictitlUH* and as a 
food for man* K* Ik 

Starch Plant, 

54* The Sweet Potato (Ipomoea batatas). 

Brooks, G B (Instructor in Agnculture). Queensland A^nrnltUYfd Jomimk 
VoL XX, Pt. 2, pp. 124-148 Plates 15 Brisbane, 192^. 

A comprehensive description of the of the sweet potato, dis 

tinction between vernacular names, propagation, classification aecording 
to distinguishing characters In addition to the collection and ckv^sili- 
cation of existing varieties the raising of new variettes in Australia troin 
seed IS described 

A table of analyses of varieties is uiclucled iogethet with coloured 
illustrations of the leaf and tuber (whole and cross sections) of 47 lyjK,‘s. 

M. U Y. 

Forage crops, 

55. Plant Succession in South African Grassland and the Heed for 

Maintaining a Covering of Vegetation. 

Potts, G. (Professor of Botany Grey UuiveivSity College, BlcH^infontidn)* 
The South African Journal of Science, Vol XX. Ho. i, pp. bibliograpliy. 

Johannesbuig, 1923 

Drought alone is sufficiently severe to kill off iiutive vegetalitm, and 
frequently followed as it is by heavy thiinck*r rains, this micomages 
sequent soil erosioti and the iuevitahlc eoiisequc'nces. The auth^n, how 
ever, emphasises the fact that these troubles are greatly aeccnlnalcHl !>y 
veld burning and heavy graring, by nuuoval of trees, and by utilisalioii 
of mountain districts for agricultunil purposes, for wliieli man is cntiridy 
responsible. 

Deterioration of grazing areas in the Onuige hYce Stnte (Houih Africa) 
is very marked in the central districts subject to drought. Ihu'e the nui-« 
Ural vegetation consists chiefly of Anihistina imherhk Metz. If the wld 
is denuded, the re-establishment of Anihistina grasslaml is a slow process 
and. natural development or plant succession consists first of a sparse eo- 
vermg of flowering herbs and weeds, gradually replaced by short grusscH, 
such as Tragm kolmodes Aschers, Aristida, EragrosUs and Sparobolm, 
and then finally by the climax original tyiie of AnthMrm, ‘Bat further 
particulars of tte succession followed, reference is made to the coiupre- 
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heiihive woik of Prof, J M Bews ** The grasses and grasslands of South 
Afru a'\ 

It hits been obscived that the original Anthstiria arcavS are not subject 
to en^Mon tinder normal conditions, but if this tall grass veld vSuffer from 
dioti.aht, hi'avy gra/ang oi burning, deterioration ol soil invaiiably follows 
ft is 4i iecogtns(.‘d lact that burning of natural vegetation is often essential 
to maintain a grass ]>alat,‘ble to stock An example is given of the eastern 
districts of the Orange Ibte State where the natural growth coUvSisls of 
tall coarse grass [Andropogon and Cymbogon), distasteful to stock, and which 
conset|uently necessitates periodical burning From the economic stand- 
ptiint, however, the resulting waste of large areUvS through soil erosion due 
to lack of protective covering needs practical consideration. The auth- 
oi discusses the possible means of controlling these processes; erosion, 
nstorutuni of the level ot under giound water, re-establrshinent of springs 
hv the {ievelo])nient of natuial vegetation, and the replacement of muddy 
floods by stieams of clear watei. An expeiiment is suggested also for affo¬ 
restation from the point of view of regulating erosion and undei ground wat¬ 
er and the effect on rainfall, quite apart from the timber value. A similar 
test is in progicss in Coloiado itudei the direction of the United States 
Depiirtment of Agucultiire 

b\‘uced plots, iKither burnt nor grazed, would indicate the extent to 
which lliose factors aie responsible for veld-dctenoration and would serve 
also as a source of seed for the original climax native vegetation. 

M Y. 

5<n A Chemical Study of Legumes aud other Forage Crops of Western 

Oregon. 

Jones, J S. and Bows, D PI Oregon Agncultuml Experiment Station, 
Dept, of AgrimUitrai Clmnistry, Station Bulletin 197, pp 1-24, tables V 
Corvallis, Oregon, t<)23 

A full description of all the common forage crops grown in Western 
()n‘gon (IJ.H.), studied from the chemical standpoint, relative to nutrition. 
The Tables give details as to percentage composition, carbohydrate value, 
mttietMl constituents and average weight ot nutrients ot the crops. 

M. U Y. 


fy/. Alexandrian Clover* 

Vn44Ai‘:scuSA M ll F/l in5hol alejatidrino (1) El CuUimdor modento, 
Vi‘ur Xin, No 7, pp. 8-9. Barcelona, 19^3. 

The author trf^ats of Alexandrian clover {Trifolmm alcxandrinum) ^ 
fiom the points of view of a plant for gtccii-niamirmg and for forage ; 
he mentions cases in wjiiuh it has been grown in association with nou-itri- 
gate<l heibaceous, or arborescent, crops and also with irrigated crops. 

^ J, P. C 


(i) See U. Htw. ^7, 75, 535 and R. H. 646. (£ 4 .) 

* 
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58. Artificial Harvesting. 

Some Details of a Successful Pieliminaty Invesdgalkm. /7^^ in.f'h wt 
and Machinery Review, Vol. 49, No. 583, p|> 783-780 , %h 3. 

1923 


The Technical v^ervice ol the UiiLish Ministi> ol Ai?tienltme h« 
some prehminary cxpenmeuts m dryiuj^ ccieais uiid hHUi^e h\ .utila’ial 
means. The experiments were earned out ou eluvei. vvlu 4, 

barley, oats and peas; they were sticce.s.^.ltil ni eveiy can' excipt th 7 
of grass 

The crop after cutting was piled up while still giceii aiotiuil a rmil! d 
wooden frame connected by a pipe with a bellows situated on file otH- 
of the heap. The bellow^s reduce the tcinpeialuie oi the ui«e''S and help 
to expel the excess nioistuie The action oi tlu‘ bt‘ 11 ows was uaue ot h . 
intense, continual, or intermiitont, accor<hng to the ease and tht* de,i;!.*e 
of the heating ot the mass. 

The operation was cairied out most easily with tlu* cmeals A crop 
of bailey that had been considered lost owing to the heavy rain to wlikdi 
it had been exposed was treated while still very damp and was saved by 
all the moisture being removed. The peas artilicially diied ietched lh‘» 
highest price on the market, while the haulms were preserved iu excel 
lent condition 

Although simple drying is all that is required by cereals, it is uttt 
sufficient, for forage, which when piled up m heaps speetlily leuchas a 
temperature of 50^ C., when the removal of too much moisture may ui- 
terfexe with the proper progress of fermentation. It would apinsvr in be 
necessary to blow in air as soon as the heap is made, in order to tvmnvn the 
surface moisture (this introduction of air should probably be conlituH^d bu 
two or three days), after which, a current of air ought tt> be sent tluougli 
to remove the water of saturation, and the tcmxierature ot» the iuragt* 
must be kept near 50^ C (the optimimn tempetature for fernumtntiotd bv 
blowing in air vseveral limes. 

One of the chief difficulties encountered iu drying forage by this means 
is due to the fact that when piled up, it becomes almost impiumeablt , 
whereas in the case of cereals, on the contruiy, the air is dilTiised iegulart> 
through the mas,s, In some heaps, the paits subjected to the air passing 
through the pipe were in excellent conditiou, wliereas the oppitsiie ptjr 
tions contained over 14 % of moisture, so that moulds made their 
appearance, or else the temperature rose and the forage became car 
bonised. 

The shape and size of the frames wooden around which the forage h 
piled are of the gieatest importance, Those used had twt> disadvantages ; 
x) the air could not be distributed through the entire heap ; 2) the amouiil 
of grass was too great, and as its pressure was exerted jmst above the 
central chamber, parts of the pile were rendered impermeable. 
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Imhistyiifl Crops, 

S<). Cotton in China. 

AUTHOl^rTUCS, 

I kvpfv to flu' Cotton <)H€i^tionnaiye of the International Institute giving 
11 k* tiiohl ti'criU tjvajltjbli*, supplied by the Chief of the Bureau of Agricul- 
tuie and b\>K\stiv Peking, rt)23 

n, HttUelini^ of the Chinese iiovcvmnent Bureau of Economic Informa- 
lion, Apiil 4 and September Peking, 1922 

III. -- Ddnilh of Chituse Cotton Mills, 1922, compiled by the Chinese 
Ctdloti Milloiviiers* Assoeiatioii for the Coveinnient Buieau of Bconoinic In¬ 
formation Shangluu, 1923 

IV. - Ltmminnications to the Bureau of rlgncuUural Economics, Wasliing- 
lon, by the Special Conuiiissioner of the United States Dexiartmeiit of Agri- 
cultuie, December r8, 1922, and 15 Jaimaiy, 1923 

V. — I'he China Ycarhooh, 1921-1922 (London). 

VI. - International Cotton Bulletins (Manchester), No. 2, December, 
i<)22; No. 4, June, 1923; No. 6, December, 1923. 

VII — Encyclopedia Bntannica, ChinaVol VI, p 178. (Eleventh 
Edition). 

Vill. llie Cotton Growing Counlnes, International Institute of Agri¬ 
culture, Rome, 1922, 

According to information contained in the Article on Cliina in the 
Encyclopedia Britannica, Eleventh Edition, cotton has been grown in 
that country for more than five thouvsand years. The compiler of the ar¬ 
ticle on Cotton in the China Yearbook considers that cotton was unknown 
in China prior to the 13th Century A. 1). 

In pictures of the Chinaman of several hundred years ago, he is por*- 
trayed in clothing closely resembling the cotton garments worn by liis 
descendants to-day, and it is reasonable to conclude that the material 
was actually the same. We find that cotton is, at the present day, grown 
In no fewer than fourteen provinces of Cliina, between kt 23 and lat. 40 ; 
extending also for a great distance east and west. This widespread cul¬ 
tivation may be considered as good evidence of its adoption at an early 
]>er!od. Changes of any sort in China have usually been very slow, the 
population being a.ccustotucd to follow traditionary modes of life, to the 
(‘xclnsion of new ideas. 

His, however, in ten provinces out of fourteen, that cotton is produced 
on a commercial l)asis, and it is only by forming estimates of area and 
production in some of these ten provinces that any real idea of Chinese 
cotton possibilities can be established. Any sudi estimates must, of ne¬ 
cessity, be incomplete, but it may suffice to say that China certainly ra^s 
thirtl among the world's cotton-growing countries in point qi quantity, 
next after tlie United States and India. 

T!ie valley of the Yangtse River takes the lead as the locality for Chi¬ 
nese cotton prodiiction; the climate is relatively mild, and there is 
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extent of fertile soil in portions of the provinces of Kiatigsu, Anhtii Ainl 
Httpeh. In Chekiang and Kiangsi, towards the east coast, in Chihdi, 
Shangtung, Shansi, Shensi, and Honan farther norihwanl, the at<*a tiiuitn 
cotton is very large In some districts along the banks oi the Vcl It nv l< i vc t 
cotton-grownig is almost the only profitable agricitltnre cariicd on by the 
peasants, apart from the production of food for their own wants, 

On account of the wide range of climate the dates of planting; vaiv 
considerably, but, this operation usually takes place half 

of April Climate also affects the ripening period, but pii'king v^vnvtdlW 
begins early in August, and continues until winter sets in. 

The work throughout is effected by the peasant cullivalins, wha aic 
very numerous but seldom deal individually witii any but the smallest 
areas If left to themselves they give very little attention to inetluMl m 
picking with a view to keeping the cotton clean. 

The qualities grown vary considerably ; the cotton profluced in the 
Tungchow and Tsongming distiicts of Kiungsu Lhovince is ctncdderi‘d 
to be the best m China The fibre is fine and tenacious, with a briglil 
white colour and staple of ’/s i^ich (22 millimetres). 

In the Yuanmoon district of Hupeh I’rovince, fine fibre of a white 
colour is also produced, with a staple of % inch (xq luillimctris). 

In Chih-li Province (Wuga district) the (piality is good with a staple 
of inch (19 millimeties), as also in Honan Province. 

In Shangtung the lint usually measures Vh millimetres). 

Very little Chinese cotton reaches a length of one inch (25 niifli- 
metres); if carefully picked, the whiteness is, however, tenuukabks 

Of cotton plant enemies, the cutworm (Agrah's ingmki) is probalily 
one of the most injurious. On progressive farms the ensuing rmnedial 
measures are those most commonly adox>ted. Previous to planting, tin* 
seed is mixed with millet already boiled up with kernels of bitter apricot 
or with arsenic compounds. On the appearance of seedlings a close in 
spection is made in order to identify any injured stems or leaves, The 
infected seedlings are dug out by the roots, the seed tieiug again exa 
mined for traces of injury. 

When the fully developed insect appears, latnps are placed neai shal 
low pans of kerosene in order to attract the pest after nightfall. 

The attack by a species of bepidopteron {Coknplmm sp.) m usnully 
identified by the presence of small cavities on the vsurftice of Ihe Imll. 
and internal damage is discovered if the boll is opened Such bolls me 
immediately burnt. During September and October cocoons of this iit^ 
sect in the chrysalis stage are noticeable on the stems and branchcH, When 
picking IS completed the stems are uprooted and the infected ground is 
cleared, bamps are also useful in eradicating this pest. 

Anthracnose {Gloimfella Crossyj&n), mosaic and angular leaf spot are 
the most common of the plant ^senses affecting cotton, and the ttiual 
remedies are applied, 

^ Very strenuous attempts to improve the type of seed employed are 
being made.t^ the Chinese Cotton Millowners Association and ptihet bodies 
interested ^ The aim is to introduce American Upland seed into all districts 

m ' /: ’ ' ‘ ' 
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accessible to otltside influence, and thus to raise the quality to a level which 
would inipiove the position of growers by obtaining a better yield and that 
of spinners by enabling iheni to utilize Chinese cotton only, without 
resort to foieign varieties. It was found possible to organize, under the 
auspices oi the Chinese Cotton Millowners Association, acting through 
the Iliiiveisity of Nanking, an elaborate system of selecting good plants 
on expeniuental farms, so that in 1922 there were already large fields of 
tnnform character and quality, both lint and seed being superior to the or¬ 
iginal standard, lijach field contains exclusively descendants from a sin¬ 
gle supeiior stock, and thus a uniform new strain is produced possessed 
of the most stable characteristics obtainable. 

Several very htipcrior strains have thus been deiived, and the best 
of them will quickly be utilized. The policy of growing a number of plots 
of good American cotton by the main loadsides has proved to be of great 
educational value. vSurveys, lectures, exliibits and conferences have 
been held throughout two of the laigest cotton districts in Kiangsu and 
Anhui, with the result that the interest shown has almost outgrown the 
capabilities of the University Staff* The training of cotton workers at 
the University has been carried out systematically with different types 
of students, amongst whom are selected men brought from a distance to 
learn methods of cotton farming and ginning. In the summer school, 
a six weeks' class of thirty students took up eagerly the problems of cotton 
cultivation. Nevertheless, the obstacles m passing from the experimental 
to the practical and commercial side are very formidable. The grower, 
tor instance, is unaccustomed to the special methods requisite for making 
tlie most of American seed and, unless duly instructed, finds himself 
unable to get satisfactory results. Thereupon he may become discouraged, 
and return to his indigenous seed, which is usually a mixture of several 
varieties, no process of selection being attempted Even if good quality 
is produced, tlie grower often has recouise to traditional x>ractices of adding 
extraneous matter, or of watering the bales, in order to increase their weight. 
Colour and cleanliness suffer greatly, while the labour and trouble of expert 
propaganda are liable to be completely neutralized. Much has been 
attempted in tlie way of instruction, and here and there results may be 
classed as sutisfactoiy. 

The process of ginning cotton in China is chiefly carried out by ma¬ 
chines invented in that country, generally known as ** knife gins,^' and work¬ 
ed by hand. Natuially the time consumed is very long, and various at¬ 
tempts have been made to introduce the American saw-gin. This machine 
was, however, found to be unsuitable for the very short-stapled and brittle 
Chinese cotton, as it euts the lint seriously. The native knife-gin, on the 
other hand, has a tendency to cut the seed, and thus turns out a lint that 
is not particularly clean. 

The American Special Commissioner regards this state of things as a 
direct challenge to mechanical inventors in the United States, for the dis¬ 
covery of a .system more suitable for ginning the vast crop of native-grown 
Chinese cotton. There is, of course, no difficulty in employing the American 
saw-gin for cotton grown from Upland seed and kept separate, 

ml ’ 
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As the population of China is estimated at about 440 tnilfitais, thr 
mestic manufacture of cotton is on a vast scale, csi>ectal1> in the niou* tv 
mote provinces, whence very little of the cotton inodnci^d funis ifs \ va \ 
to any spinning mill In man^’' parts of China then* is a loom iti nuv \ duel 
lings, so that spinning and weaving 011 hand looms is almost nm\ofsit 
Besides the material locally manufactured, the uhole of the n\ 

Indian and Tupanese yam is wotked into cloth hv the women of the 
family Four-fifths of the clothing of the lovvei classes ts said to hv sup 
plied by domestic industiy Iripinning milts now, howenn, esist iinousi 
siderable numbers, being located chiefly in oi neai Shaugh.H, w lneh eitv 
includes within its limits a large majotit^ of the mills, as il is tnost eon 
veniently situated for traffic along the Yanglse Riv<n,and on othet itdaiul 
navigable waters 

Of the remaining factories included in the Chinese ColPm iMiliitwmns 
Association almost all are in the norlhetn Provinces oi Cliih li anri Sham;- 
tung. The chief dependence of the mills for llieir law material is on Vhi> 
nese-grown cotton, though an adinixtuie of imported Aimnican is af pie 
sent necessary 

The great advance in prices of American cotton, owing lu unnirient 
short crops, makes the Chinese spinners most anxious to imptove the 
quality of the home-grown products. Peimission to catsy on cotton spin* 
ning in China was refused to foidgners until th«‘ right do so was se 
cured by the Japanese Treaty after the War of i8()d 95, A large piopor* 
tion of the spinning mills are now owned by japunese, who h*i\‘e gixnrilv 
developed their activities in this direction during recent yeais, A ft*w 
Bntish-owned mills are also in operation. 

With the exception of import and export figures, which nw piepatcil 
and published by the Chinese Maritime Customs, there are scaicely utiv 
trustworthy data relating to cotton, within China itself, 'fubuhn state* 
ments of area and production are in existence, l)ut almost all arc drawn 
np in such a way that comparisons of one season with unotlier are scarcely 
possible. Generally speaking, the absence of defimie system in mfiving 
at results of compilation tends to give an air of unreality to the stahunents. 
For this reason, as well as on account of the fragmentary nature of the vmp 
estimates, no attempt is made in this paper to define the quantity of cotton 
actually grown in China. An article on the subject, imWixhed in the 
International Cotton Bulletin (Manchester), June iqa p menthmHestiiiintes 
of average production ranging from 12 million to 24 million mitnls of 
100 pounds, while in a sxrbsequent number of the same Bulletin, dated 
December 1923, an estimate of i(> million centals is quoted, 

troubles caused by the bandits, so ituinerous in 
the interior of China, are responsible for shutting up cotton supplies within 
. the producing districts. The cotton-growers find it difficult and even dan- 
‘|em$ to forward cotton to the manufacturing cities; and t!ie return tour- 
iTi resulting silver dollars is even more hassardous. When ad;toti, 

wmch has already paid tax on the way to market, comes within the reach 
is apt p be held for further taxarion. This imposition 
IS sometimes regarded as a form of insurance premium, but, even so, it 

m 
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increase*^ the expenses of transit and renders trading difficult. Amid 
sttcb conditions the yarn dealers in the interior have Hot the courage 
to place any new orders, so that large quantities of yaiu accumulate at 
the polls. The iailwa;>'S have been devoted to the service of troops, and 
vciy little nieielKuidise traffic is piacticable For these leasons the price 
yani is depressed, aliliongh that of cotton advances 

Tins shoil ucconnt of one oi the veiy^ important industries of the world, 
affecting an innnense number of people, pcihaps seive to clear up 
some ]Knn1s of fact, but in the present condition of China, it is impossible 
to niaishal details of production or of manufacture on a scale sufficiently 
c<miptehensive to deal with the vast cotton crop that country. 

J. H. H 

Oo. Cotton Culture. 

Kocii, PiKTKR (Mfmager of Rustcnbiirg Experiment Station) Journal 
(J fk'parimcnt of Agriculture, Union of South Africa, Vol. VIII, No, i, 
PP‘ Preloiia, 1024. 

In this article the author gives a detailed account of the botanical 
features of the cotton plant, the chief varieties, climatic and soil require¬ 
ments, rotations, soil preparation, cultivations, harvesting, ginning and 
preparation for market of the cotton lint. W S. G. 

6 k Growing the Pima Variety of Cotton under Irrigation in South 

Africa. 

OoSTinjiS 5 i«:N, J. iw P. (Manager, Experiment Station, Rustenburg) /owf- 
md ihe Department of Agriculture, South Africa, Yol, VII, No. 3, pp. 250- 
254. Pretoria, 1923. 

The present year’s (1923) output for South Africa of the Upland types 
of cotton is estimated at about i 500 000 lb of lint, practically all of wMch 
was grown without irrigation. 

ilndet various schemes of irrigation thousands of acres of land suitable 
for cotton are available, but such land is somewhat expensive, hence, can 
be used <mly for the highest priced cotton. For this reason one of the long- 
stapled varieties is recommended, such as vSakellarides, the Egyptian 
variety, and ! 4 niu, an Ainerican-FJgyptian type propagated in Arizona, 
lioth of which were tested at Rustenburg, and as a result of these trials 
it was decided to continue with Pima, and seed was distributed to a number 
of fanners. 

In 192a at the Rustenburg Station a yield of 1386 lb. of seed-cotton 
per acie was obtained, and as the seed is now acclimatised even better 
yields might be expected. Both colour and strength were good and the 
staple was i % inches. Tliis particular crop was planted rather late and 
followed a winter crop of barley and in consequence the land was not in 
the best comlition. 

As regards irrigation, iMs will depend on the rainfall; the first irriga¬ 
tion will take place six weeks after planting, the next, two or. three weeks 
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later, after which it may be necessary to irrigate every fottiieeit, nr cwn 

ten days during dry spells , 

The saw gin is used for Upland type cotton, but a loilei gin was instal'' 
led to meet the requitemetits of the long-stapled Piinri vatief\ 

As this cotton is altogether different irmu Upland, it wilt ind hv pn, 
sible to market it through the same channels, and standaids and tp.nU-. 
will have to be established on the lines adopted bv Ike United States m 
1917 for Pima cotton, 01 similai to those of the ligvpiian t\pes Mul 
grades. ^ ^ 

s. n 

62. Cotton Variety Tests, 

Briggs, C Expcnment Station Retard, Vol p M- 

Washmgton, 1923. 

The Oklahoma Experiment Station Bulletin, No. 141, gives di^lads 
of yield with estimated money values for about 40 vurictit‘S and si*k‘iiious 
of cotton which have been compared at the vStation funn ipiO to inai 
inclusive. Results for 1933 are included, with diiections ff>r gr«mdng 
cotton under boll-weevil conditions Oklahoma Triumph 44 anti Ilarhville 
No 12 averaged highest in yield and value of seed and lint, 

W. H. Vu 

63. Flax Growing in East Africa, 

Gray, W. S (Technical Adviser, Intematioiml Institute of AgrieiillurtN 
Rome). 

In East Africa as in other countries, flax has suffert'd severely hont 
the depressed state of the markets, but there is no doubt that it will in 
the near future regain its former position as one of the most protltafik* 
of fibre crops. 

In 1913 Great Britain and Ireland imparted over 80000 Pms <tf flax 
and tow from Russia, but a long time will pnd>abty elapse before thvM* 
figures are again reached and countries that are able to supply the deft 
cieiicy of raw material for the linen industry are worthy tjf consider dinn 

In ICenya in 1920 flax occupied 3.1 174 acies{r) and subsequeuitv 
extended this acieage, aftei which theic hus been a falling olT owing to Inv 
prices, The Colony is well suited to flux owing to the stnl and tmnjHUiitnrr 
of the highlands and the two rainy seasons which enable two crn|is )w 
grown in one year The most suitable districts are piobably. Nakuru, 
Wasin Gishu, Uumbwa, Kericho and Kyainbtt, btit others atv hang de^ 
veloped rapidly These are all situated in the highlands am! \k mostly 
at altitudes of 6000 to 8000 ft. and have rainfalls varying irom m to 
75 inches, 

Flax will thrive on almost any well-drained soil, but imirram land 
should be avoided. 

Native labour can be trained, under supervision, to carry out the ne¬ 
cessary cultivations, also to harvest the straw and scutch the fibre. 

The time requited for the crop to mature varies according to climatic 
conditions, but from 3 to 4 % Baosiths is usual, and this period tmy be di* 
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vided into four stages, as follows i) the time from geimination of the seed 
to that preceding the formation of regular foliage leaves ; 3) from the first 
stage to the time ol blossoming , j) the period of flowering and boll tor- 
inatimi; i|) raatuiation (2) 

Only the finest quality seed should be used, and as it is costly to import, 
time IS wt'll siK'iit in the selection ol plants that grow best and ripen first 
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anti tlicsse should be allowed to mature fully ; the seed should be carefully 
deaneci and stored and sown next season, as by so doing for several seasons, 
the yield and quality of fibie will steadily improve No seed should be 
purchased without a guarantee of freedom from wilt 01 other disease. 

In 1920 several varieties of seed weie experimented with at the 
(hivermnent Pann, Kabote, near Nairobi, data ol which are given 
above (3) 

Dutch and Russian varieties are generally recommended, but there 
is u species <’>£ white flowering flax in the count ly which is later m maturing 
and longer and c<iarser than the Dutch Blue ; the latter is to be prefered, 
'riiere is a difference of opinion as to whether seed deteriorates in 
weight in Kenya by being grown successively on the same land, but the 
authoi’s experitjuuits cairie<i out for three seasons only, showed a decided 
decrease in weight per looo seeds 

It has generally been found that imported seed is reduced in germinat¬ 
ing powi’r. The author found that seed which in lingknd was guaranteed 
Ob J minatmg capacity was found on arrival to average 55 % only (4). 
The loss in this case, on 600 bag>s was considerable, and every encouragement 
shrnild be given to the Kabete Station, so that Buitable strains may be 
prtKlixecd in the country and such losses avoided Very important work 
has lK*<ni done on the isolation of improved strains of flax at the Flax 
Rcheurch Institute, Dambeg, Belfast. 

An examinutiuu of a cross-section of a flax stem under the microscope 
shows the fibres arranged in irregular bundles, near the outside of the stem. 

'im \ 
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In some cases they form almost a continuous of fibje , in c.ncs 

the bundles are in isolated groups, hence, flax stems oi eipinl h n-th may 
not cairy the same amount of fibre. Wliether lliis vaiiation in tlhu* dis* 
tribution lends itself to plant selection has not yet been ascetltdnt d (5), 

Too much stress cannot be laid on the necessity ol fiuvini^ the land 
in good condition Flax is not a suitable ciop to sow on newly htnkim 
ground, winch as a rule is extremely difficult to gel into fun* liltli; a ch’an. 
compact seed bed is required which will allow of Uu‘ seed being r«n*et*’f! 
to a uniform depth ; if this is not done it is impossible to obtain nn evim 
crop , the soil should be rolled both befoie and alter sowiiig. 

The quantity of seed to be sown vatic;* with climatic and soil <*oncii'' 
tioiis ; in England it is usual to sow from iia-xqo 1 b pet acie, 01 evi’ii as 
much as 180 lb, when it is desired to obtain very fine fibie, Imt in Ahica 
from 70 to go lb. will be found sufficient, more seed being requiied as the 
altitude increases. 

Sowing may be done by bioadcasting by hand, 01 by tlie fiddle 
which IS generally employed, or by means of a seed-borrow, but the lattiU” 
needs constant inspection of the brushes. The wseed should not be allowed 
to lie long on the ground exposed to the tropical sun, but should be ctuickly 
harrowed under. 

There is no doubt that several crops may be successively grciwn on 
virgin soil, especially on land that has formerly carried forest, but to safe¬ 
guard against disease it is better to rotate with other crops such as inaiiie, 
wheat ox beaus. 

Weeding can be continued until the plants are about six inches high, 
but on some soils nothing seems to eradicate bracken, which by harvest 
often seems to form fifty per cent, of the ciop, and adds greatly to the labour 
and cost. 

The usual advice in Ireland is to pull the flax while the stems ate still 
green, but in Afiica the straw must be more mature or the rpuility of 
fibre will suffer 

Several machines for pulling flax have been devised, but with a supply 
of cheap labour at hand, manual pulling is best. Ten boys will pull nboui 
an acre per day, but supeivision is necessary, otheiwise they will Iwml 
and break the straw, causing loss of both tune, and money at hiivt stages, 

In many parts of the East African higldmuls, for several mouths in 
the year the mornings arc bnlliantly fine, but rain falls heavily almost 
every afternoon, and vSoine method such as the following must be adopted 
to dry the straw as rapidly as possible when pulled, The straw is placed 
by the puller in even windrows on the ground and left for <me or two days, 
after which it is tied into small beets, and stood up in shocks for two 
days, when the beets are built into small vstacks termed * baits *; are 
left for a week or ten days and then the straw is placed in bams, where 
it,^ould remain for several weeks before deseeding, 

timber and thatching grass are available, good bams can be 
bdilt with .native labour at little expense; a suitable skeis 70 X ao ft. and 
18 ft; to t^te ridge pole ; such a bam will hold about 30. tons of straw, the 
prodi|c^,df , 
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The straw inay be deseeded by passing between power driven rolleis, 
blit with a good supply of tuiUvc labour rippling has many advantages 
Rippling combs can be made on the shamba (farm) by driving a row of 
6 01 8 inch iioii pins through a lough ])laiik, points upwards, the distance 
between being irom to Vio ^^ich The seed bolls are removed 

by chawmg the slinw tlirough the pins. The seed must then be cleaned 
l>y passing though a winnowing machine 

The next piocess is that oi retting the straw, in older to separate 
the fibre from the woody part of the stem, these two parts being held 
together by a jicctic substance which can be destroyed by bacterial action 
There are two regular methods of effecting this, water retting, and dew 
icttiug. In Britain and Ireland the former is generally emiDloyed, but m 
Hast Africa dew retting gives the best results, many flax growers have 
tried water retting and experiments have been made at Kabete, the con- 
cluvsions ai rived at after these experiments being that water retting is 
a failure under all metiiods tried as yet'' (3) 

In dew retting slightly less than one ton of straw is spread in rows 
on an acre of land, and exposed to rain and dew, the process occupying 
about 20 days as a rule, during which time the straw should be turned three 
01 four times In Ireland, from 6 to 8 weeks are necessary Retting should 
only be earned out duiing the rainy seasons as excessive exposure to the 
tropical sun give the fibre a yellow-red tint and lowers the quality. Expe¬ 
rience is necessary to judge when the process is complete , the straw should 
be uniiormly dark and easily broken, and the wood should separate frqm 
the fibre when the straw is rubbed between the fingers The retted straw 
should always be stoiecl for several weeks before being taken to the 
scutching mill, 

A convenient size mill is one containing 30 stocks, arranged in two 
sets of 15 , in addition, the following would be requued: i dc-seeding 
roller, two 6 or 8 pair breaking-rollers, and a 42 IT. P engine and boiler 
with special fiic-box for burning flax shive. A baling-press is also necessary. 

The above plant should be sufficient to deal with the product of 400 
to 500 acres of flnx laud 

Cleaning the straw from the fibre is d<Mie by the aid of power-driven 
scutching-whecLs, which may be ol the Irish, or heavy, six-bladed type, 
or the Ikdgian, with twelve light blades. It is probable, however, that a 
type with ten mccliutu blades would suit the fibre of the country better 
ilian either. Musharagi is a good, hard, local wood for making the 
blades, vScutching-whecls are frequently driven too fast, and so damage 
the fibre. 

Before scutching, the straw is passed through the breaker, to break 
up the woody part of the stems, which are usually dry and brittle, and 
require less breaking than in Europe. In East Africa, with native labour, 
the output per man per day of scutched fibre is from 25 to 30 lb.; in 
Ireland the average is about 56 lb. and a very good scutcher will turn 
out 70 lb. 

To obtain the best prices on the market it is essential that the fibre 
be well graded ; this should be roughly done immediately after scutching, 

W 
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but the final grading should always be done by a professional ^uulvt in 
order to obtain uniformity 

Flax fibre should be carefully stored in welhthatche<l sheds, piefet- 
ably sunk half underground, as the aim is to keep the stcne coat atul humid 
as by so doing the fibic will improve in ci^ualitv. 

The fibre is often lowered in <piality by i'xcessive pressure in the buliug 
piess , 90 to ICO cubic feet to the ton is sufllcietit 

The yield per acie is about 3d to 40 cwt. of diied stiaw, ftoin which is 
obtained approximately fibie 1,70 cwt., tow ^ 35 cwt and liiisec‘d about 2 % 
cwt These are the official figures for 1920 (i), but highei total yiidds am! a 
muchhighei percentage of fibie to low may be obtained by good culti¬ 
vation and more skilled scutclnng. In lieland the yield of fd>re for 
thetenyeais, 1904-1913 averaged .^12 cw^t. per acre, not including ttiw, 
which would be about i cwt m addition 

At the ISTakuiu Agricultural Show in 1920 the flax exhibits weri‘fd 
high grade and compared favourably with Kutopcun flaxes, and thme is 
every reason to suppose that when the maiket conditions are agitiii 
favourable, flax growing will become one of the stanilard indusii ies of liast 
Africa 
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64. Observations on the Cultivation and Value of Abiicit (Mmsm 
texiWs), as a Fibre Plant, 

I. — Ferrkr, b. G. and Espino, R. B A vStudy on the Ocrmhmilon o£ 
Abaca Seeds. The PhtUppme A^ncuUunst, Vol. Xtl, Nos, 3 mid 4, pp. 101- 
104, tables 7, bibliography, bos Bafios, baguna, 1923. 

II. — Espino, R. B. and Cru^, S. M Absorption of Complete Culture 
Solutions by Abaca Roots with reference to Growth of Branch Roots. Ibidem, 
pp. 111-119, tables 5, plates, i. 

HI. HBRNAxs, P and Espino, R. B, vSoil Moisture Requiremimts of 
Young Abaca Plants. Ibtdem, pp. 121-126, tables 2. 

IV, ~ Espino, R B. and Vxaoo, B. O. Preliminary Study of the Salt 
and Fertfflser Needs of the Young Abaca Plant, Ibidem, pp, IS7*I33, tabks3. 
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V. -- GavaRro* P , and Bsi^ino, R* B. Foliar Transpiring Power of 
diHereni Varieties of Abaca grown at the College of Agricultnre, Tos Banos 
ibidem, pp. 135-T40, Bgs z 

VI - - MknojoImA, N B., On the Improvement of Abaca {Musa textiUs 
Nee,) llie Philip pine Agnculhmtl Review^ Vol. XVI, No 2, pp. 85-99, bibho- 
gtMpliy, Manila, 1923 

I. Germimkon. — A series of cxpeiiments was made at the Col¬ 
lege of Agiiculiure, 1/)s Bailos 1922-23 to ascertain the conditions in¬ 
fluencing the germination of abaca seeds {Musa texklis). Results indicat¬ 
ed : i) that the plant is crobs-pollinated, 2) seeds obtained from different 
bunchch of fruit oi one variety show a variation in germinating power, 
but the vseeds of different varieties have about the same degree of via¬ 
bility ; 3) the degree of viability does not depend upon position , 4) drying 
seeds in the sun causes a loss of vitality, A higher percentage of germ¬ 
ination is obtained fiom seeds planted diiectly after removal from the 
fruit pulp; 5) variations in viability when soaked in water at different 
temperatures, and the deleterious effect of high temperatures , 6) no ad¬ 
vantage obtained by pie-soaking in inorganic acids ; 7) all seeds fed to 
duckens are digested ; those fed to man have the highest percentage of 
germination and in the shortest time ; 8) loss of vitality may occur about 
three mouths after collecting the s^eds. However, seeds buried in the 
giound may remain alive for 155 days. 

II. — Absorphon of nutrient solukons — In the abaca nursery at 
I^os Baflos, eight different sets of molecular salt solutions weie employed 
and a selection of roots tested. The authors state that according to 
the somewhat limited amount of data evolved, the following generalisat¬ 
ions may be made (making allowances for the modifying factor of the 
branch roots) : 1) the culture solution most readily absorbed was charac¬ 
terised by the relatively medium amounts of mono-potassium phosx)hate 
or calcium nitrate, and relatively high magnesium sulphate content, 

2) ammonium sulphate is apparently not a vital necessity to the plant; 

3) a root clump should absorb about 2.4 kg. of solution in a day. 

HI. - Soil moisture requirements, — A preliminary .study made with 
seedlings tested on a rich loam iioni an alluvaal dcpo.sit and weekly measure¬ 
ments were taken. It appears: i) that sec'dliiigvS should not be grown 
even iti a fertile soil if the degr(‘e of saturation is less than 50 % ; 2) allu¬ 
vial soil saturated with water is unsuitable; 3) optimum moisture require¬ 
ments 60-80 %, 70 % produced the best vegetative development, 

IV. — Salt and fertiliser requirements, — A study of the effect 
on fibre yield and the quality. Although applicable only to soil and cli¬ 
matic conditions in Los Banos, the following generalisations may be drawn : 
— nbaca fibre may improve in quality and quantity with the application 
of either calcium nitrate or ammonium sulphate, and as regards, nitrogen 
requirements the plant may be classified with rice and tobacco. Sodium 
nitrate gave unsatisfactory results. Successful results have been obtained 
when |x>tassium vSiilphate and double superphosphate are applied in con¬ 
junction with ammonium sulphate, 

m 
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Y _ TmmpwMon capacity. ■*- Twc‘lve varieties adapted to le¬ 
gions having piolongod drought wore investigated and the etdjal! rhiunde 
^test employed. The figures indicated the cumpatative ttanspiiMiiou ei 
pacity oi the different varieties and the late of transpiiution and evapma 
tion every half-hour. Observations show that the index of Itanspi 
ration was from 2-5 times greater ioi the lower than for the yppia 
surface 

VI. — Cultivation and impyovemmt. — Abaca or Manila hemp 
essentially a Philippine monopoly and the authoi after reviewing thi* rk* 
velopments in Java and elsewheie, draws attention to the (acUn.s import¬ 
ant in maintaining a profitable yield oi fibre in the Philippines and the 
need of better vaiieties * a) resistant to drought; h) adapted to diffiTent 
types of soil, c) high yielders of easily stripped fibre of good quality ; 
4 early bearers and e) comparatively long-lived Of the variclti's at 
present recognised by planters, the ** Tangougoii possessc's <ptah- 
ties {d) and (&h the “ Magumdano '' [c) and (e?) and*' Bongohuion 
(c) and [d). A combination of all five qualities has, however, yet tu be 
effected. 

The methods recommended for piopagation are discussed anti it 
is considered inadvisable to use abaca seeds for commercial propagation 
due to the heterogeneity of the forthcoming crop P'or obtaining nt'W 
desirable varieties, however, this factor is an important consideration. 
Under ordinary conditions the seeds does not germinate very readily, 
5-30 days according to temperature. Cross-pollination is advocated for 
commercial production 

M. U Y. 

65. Mauritius Hemp (Patetoea with reference to its Infe¬ 

riority to Abaca, Maguey and Sisal. 

PJSFINO R B. and Novimo T. Phihppnic Agncultuml Pevivw, Voi XVI, 
No. 2. pp 108-119 tables 5, figs, 3 Manila, lyi^. 

Notes on nomenclature and distribution of Mauritius hemp 
croea gtganfea) followed by a description of the plant, yield oi fibre, reac¬ 
tions of chemical solutions, ash content and tensile strength compared 
with maguey and sisal, and general economic importance. 

M. U. Y. 


66. Pita and Silk Grass. 

WjRiGHl\ C H, Bulletin of Miscellaneous information^ Itnyal Botanic 
Gaydens^ Kew, No 7, pp. 266-267. Tondon, 1923. 

■'Tlie names “ pita ” (Central and South America) and silk grass (Brit- 
fcndnras) have been given to several fibre plants, inrftid.ng agaves 
and' ^p. A species seat from Colombia to the Royal Botanic 

'.Ganteos, Keyr, was identified as BromUa Ma§ialiim, of which a full 
description k given. 


u. I.. Y. 
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67. tJtillsatioii of Bettdrocalamus Brandisii Knrz* 

Camith, a, ITtilisaliou <lu Dcndrocalamus Bfandisii et dc qit^tques especes 
TolHiiK\H. Heme dc Boianiquc appUqudc et d*AgyicuUnre colomale, Year 3, Ho. 
27, pp, 777»778. Paris, 1923 

Dcfidnmilanms Brandish Kiirz is a tall bamboo growing in East Asia 
at an altitude of between xooo and 1300 m. It is used in basket-making 
and the manufacture of pulp for paper > a fme floui is prepared from its 
seeds, while the young shoots, which lose their bitter taste when boiled in 
water, are much eaten (being more tender than asparagus) and if they were 
tinned, would find a ready market and become the basis of a profitable 
indiistiy. R. D. 

Oil crops, 

68, Composition of two Useful Philippine Oil Seeds. 

I, WESX, a. F, and Baj^ce, S (University of the Philippines). Com- 
pOvSition of Pili-Nut Oil {Canardium ovatum}^ The Philippine Journal <)/ 
Science, Vol 23, No 3, pp. 269-276, tables 6, bibliography .Manila, 1923, 

II, — Wesx, a P The Composition of Cashew Hut Oil Ibidem, Vol. 23 
Ho. 4, pp 337-344, tables 5, bibHography. Mamla, 1923 

A preliminary survey is given concerning the habits and distribu¬ 
tion of two trees producing oil seeds of economic value, viz. pili-nut 
{Cmarium ovatum) and *' cashew nut {Anacardium occidentaU). Re¬ 
ference is made to foregoing observations on the oil content of other Ca- 
narium spp. and to favourable reports in India and elsewhere as to the 
value of Anacardium spp. 

A detailed analysis has been made at Manila and the author gives 
a full description of the results obtained: It appears that both the oils 
are edible and possess good keeping qualities and have the following 
composition. 
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Details concerning the separation of the saturated and unsaturated 
acids are included. The value of the cashew oil cake is evident from 
the following data: — oil r6.i:z%; protein St-y6%; carbohydrates 
4546 % M. 

' . , 8 in$, ' ^ ' 
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69 Caiemlcal Akalyes of Jairopha siimalosa. 

MBNATJI,, P. Journal of Agricultural Research, Vbl XXVI. No. (>. pp 
260 Washington, D C, 1923. 

An analysis of the spurge nettle seed {Jairopha siimtilosa) was tnado 
by the author at the Oklahoma Agricultural Rxiicrimont Station, and re¬ 
sults indicate a high percentage of fat (5«-<)i%)> atid protein (.id.?%K 
The oil was extracted by pressure and gave a clear yellowish sinni•drying 
flmd of somewhat less viscosity than castor oil, and with a pleuhunt taste. 
Results show specific gravity 0.9257 at 15.60 C. ; refractive index 1.47 at 
i5 .6°C., solidification below —I5°C ; iodine value 124.6 to 129 .{; .saponitk 
ation 186 4 . volatile fatty acids, none ; free fatty acids, trace ; fatty acids 
95-6 % . glycerin about 4.2 %. 

The solubihty of the protein in various solvents was examined and also 
nitrogen determinations It is evident that the protein contains a high 
percentage of histidin. The analysis shows clearly the nutritive value of 
the seeds. M. L. Y. 

70. Pachysiroma acaaibophylla, a Brazilian Oleiferons and Forage 

Plant. 

Bompin, U (Inspectoria agricola federal do E,stadode Baliia). A fnvelleiru 
como productora de oleo e de forragem. Chacaras e Quintaes, Vol. XXVIll, 
No. 2, pp. 103-104, fig I Sdo Paulo, 1923. 

In the forests of North Bahia, and of the bordering States, there are 
large numbers of the Euphorbiacea, Pachysiroma acanthophylla, a tree 
which grows to the height of 3-6 metres. 

The leaves form an excellent forage, but only when dry, for they 
are covered with stinging hairs. An edible oil resembling that oi the earth- 
nut, is made from the seeds. The author advises that this tree should 
be utilised, for so far, even the wild individuals liave not been exploited 
in any way. Since the name of Pachysiroma acanthophylla does not !ip{iear 
in any of the works on the useful plants of Brazil, consulted by tlie author, 
it would seem that this is one of the many valuable trees of the Braseil- 
an forests which is still generally unknown. R, I). 

71. The Cultivation of the Coco-Palm in Yucatan, Mexico. 

Rcu,, G G. El cultivo del cocotero en Yucot&n. El Agrkullor, Year X, 
No. 9, pp. 19-22, No. 12, pp. T0-X2; No. 15, pp. 8-10. Yucntdil, 192,3. 

The author states that the coco-palm is very well suited to the condi¬ 
tions found in Yucatan, and is of opinion as a result of his numerous 
observations, that this valuable tree is one of the nmst profitable 
plants that can be introduced into that country The zone best suited 
to the coco-palm is a belt in the coast some 3-4 km. in width, which 
catchy the sea-breezes laden with, salt that are essential to the well-being 
of this tree, Cocos nucifsra will also grow in the hinterland, but pro¬ 
duces a smaller crop than in the vicinity of the sea, Irri^tion is not 
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indispensable to its welfare, indeed, this tree grows luxuriantly along 
the shore on soil which is never irrigated. 

The seeds ate sown in the nursery, the seedlings being transplanted 
later and placed in holes T tn, or more in width and depth, according to 
the nature of the soil, in which they remain a year. Nuts with brown, 
ycdlowisli^ or green integuments are kept for seed ; the latter, which are 
the smallest, are to be preferred. The best pOvSition for the nut is with 
the crown (the point of insertion of the peduncle) turned upwards. The 
practice of planting the nut in the reverse position, with the object of 
obliging the plumule to turn round the nut and thus reduce the height 
of the trunk to such an extent that the fruit is within easy reach, has now 
been discarded for it tendered the young seedlings more liable to the 
attack of a beetle known as lucano or cucarachdn(probably 
Orydes rhinoceros). The seed-plot must be shady and the air and soil 
very damp. The best spacing is 6-7 m,, the seeds being planted* in 
squares. In order to replace any seedlings that may die, it is well to 
plant twice as many nuts as the adult trees required. Until the palms 
begin bearing, maize, beans, pumpkins, melons, cucumbers, onions, po^ 
tatoes, etc., can be grown between the rows. 

The author gives the cultivation cost up to the first year of bearing 
(which is the 6th year). The first crop brings in a large profit. J, P. C, 

72. The Treatment of Young Coconut Plantations, 

SrocKDAUB, F. A. (Director of Agriculture, Ceylon). The Tropical A^ricuU 
iufhu VoL UXl, No. 5, p. 305, Peradenya, Ceylon, 1023. 

The author draws attention to the usual methods of bringing young 
coconut plantations into bearing in Ceylon, which are the same as those 
adopted generations ago. Allusion is made to experiments carried out 
by U. M. W. WmKiHS on an estate in the North-Western Province. 

On this plantation holes were dug 3x3 feet and when filled in, ashes 
and fertilisers being mixed with the soil. The root areas of the young 
palms’were kept free fiom weeds and the soil tilled occasionally. 

Planting took place in December 1920 and i lb. of fertiliser was 
given in July 1922, and 3 lb. in July 1923, Vegetable catch crops were 
allowed to grow over % of the root area. 

The effects of intensive cultivation on the growth of these palms 
is clearly shown by photographs ; one palm at the age of 32 months had 
produced 23 fronds. 

The cost of fertiliser averages, so far, 53 % rupee cents per palm. The 
author strongly advises all growers to pay attention to their young palms, 
and mentions that if this were done, plantations in Ceylon would not take 
an average of 10 years or more to come into Ml bearing. W. S. G. 

73. May»Lan (Aesmlm indim), an Oleaginous Seed From Tonkin* 

C, C, Une graine ol^agineuse pen conmie du Tonkin. I^e '' May-I^an 

(Jesmlus indica). UAgronomie Coloniale, Year, 9, No. 70, 1923. 

The Institut National d'Agronomie Coloniale (Prance) has receiv¬ 
ed from Tonkin an oil-bearing seed product by the plant 
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the “May-han'' {Aesculus indica). This seed resembles a small horse- 
chestnut, but the cupule appears softer than that of the fruit of Aesculm 
Hippocastanum, 

lycngth, widtli ... ..... 21 Him 

Average thickncbS . .mm 

Cupules , * * • • .3^*5^ % 

Kernels. . .f>7 4« % 

The yield oi the shelled seeds varies between 40 and 50 %. 

The oil is easily filtered, after which it becomes very clear. It is 
of a yellow colour, solidifies at lo^-g® C, liquidifying at between and 


Chemical Composition of Kernels. 


Moisture. . 

• 4-32 


Fats .... 

. . * 65.28 

» 

Nitiogenous substances . . 

. . 12.3t 

» 

Ash . • * . . . 

. . 2 54 

» 

Sacchanfiable substances 

.10 11 

» 


The tree grows on rocks; its girth never exceedvS 20 cm.; the wood 
is very hard 

The seed contains much more oil than the seed of May-Chan [Carytt 
Tonkinensis H. Lee.) but the product is greatly inferior in quality to the 
oil obtained from the latter. 

Swme and wild boar are reported to eat with avidity the fruits 
of Aesculus indica. 

Physical Properties of the Oil 

Density.... 0.916 at 150C 

Acidity. 0 03.5 acid) 

Saponification number ... ... . 

Iodine number .. . . sfu^o % 

E. IX 


74. Mangrove-Swamps in Sumatra (Dutch Bast-Indles)« 

LtJVX'jES, S A., Be Vlocdbosscluiii in Atjeh. Irctona, 
tydschrift, Vol. XVI, No. 7, pp. 375 '‘f>ou r pi Buiteiis^org, 

The most important mangrove .swamps are situated on the east 
coast of Atjeh (Sumatia). On the west and north coast the swamps 
are of small extent. On the east coast of Atjeh there are three large 
mangrove swamp areas. The rights of exploitation of 70 % erf these 
(about 40 000 ha.) ate ceded to private concerns. There are three kinds 
of mangrove swamps: those on grounds a) wholly flooded at high tide, 
b) partially flooded at the high tide, c} only flooded at the highest tides. 
The mangrove swamps under a) are the best and the easiest to manage 
and to regenerate. These under b) yield woods of inferior quality and their 
regener0on offers more difficulties. Those under c) should in the authors 
opinion, not be considered as real mangrove swamps. 

m 
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The timber yield of the individual trees seems to be tar less than in 
the mangrove swamps o£ Java (Kiiiderzee). Probably this is due largely 
to a diffcicnt way oi calculating the yield in that country The economic 
significance of the mangrove vswaiiips depends on their situation On the 
west coast they are very small, but on the north coast they are of more 
impoitance. TJie swamps vshoiild be protected and cultivated. ''On the 
east coast they aie of great importance • i) to the natives tor domestic use, 
2) tor the charcoal biiniervS, 3) for the railways as fuel, 4} for the tobacco- 
plantations as timbei, and 5) for the tanneries (barks) 

l^roservation of the existing mangrove swamps and regulation of their 
exploitation is urgent The government is powerless against the present 
most wasteful exiJoitation by private owners. The Government tried to 
buy back the concessions but failed 

The exploitation by the natives is now each year confined to some 
distinct swamps. In 1922, small areas were given for exploitation to 
the natives on a rotation of seven years D v S 

75. Mangrove Bark as a Tanning Material, a possible Substitute for 

Oak Root Bark. 

Commcyaal Goveynment of Palesiiiie, Vol IV, Ho. 45, pp 294-298. 

Jerusalem, 1923 

General survey of the sources of mangrove supply, manufacturing 
extract in the producing countries, export trade of the Dutch East Indies 
and vStraits Setlleinents and the industry in Africa and other countries. 
Reference is also made to the tannin content of the extract and the methods 
of blending with niyrobolans, sumac, etc., employed in certain countries. 

M. T. Y 

7C. Effect of Manuring on Formation of Latex Vessels. 

YaTKS, l)t. PI S. Conmmncations of the G&neral Expenmental Station 
of the A. F Q s Rubber Seiies No 39, pp ro-12. Tables 2, Buitenzorg 
(Java), r923. 

The author's experiments showed that the rate of formation of latex 
vess(4s is inflttcnced by differences in the soil and that the rate of forma¬ 
tion of latex vessel tings may be accelerated by manures. 

The elTect of soil differences and inanurial applications on the rate 
of formation of latex vessel rings, and on the yield, appear to be approxi¬ 
mately CHptal. 

The selection of trees by latex vessel examination seems to offer no 
advantage over selection by yield measurements, if properly applied over 
a reasonable period. W. S G. 

77. The Alternate Tapping of /ferea. 

La Baignee alternative de VHevea Revue de Botantque apphqu 4 e et d* 
cultuyc CoUmiaU, Year 3, Ho 27, pp. 778-780. Paris, 1923* 

The alternate tapping of Hevea has been strongly advocated by 
M. E* Girard, Manager of the plantations of Suzannah and Anloc {Cochin^ 
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China) A Commission has found at Suzannah that the largeht anintint 
of latex per surface area obtainable by any method is procured by 1 u|ipitig 
the trees once every four days* It is hoped to extend the time to oitce 
every 8 days ; this plantation has one coolie tappei pet 9 hcxdares.^ Ab 
ternate tapping is now being practised more generally in Cochin-China. 
Malaysia, and the Middle Kats. M. Marttnt. in his repoit drawn up foi 
the Saigon Chamber of Commerce, gives the following infotnialiou 
ing the Dutch Indies. The Socictc Indo-Belgchas puidiscd lapping 
once every two days since the beginning of 1921, in which year, each tap¬ 
per obtained latex in the proportion of 2.765 gin. of the do^ pnaiuct, 
or on an average, 94 gm. per tapx)ing These returns, in had been 
respectively i 708 gm* and 6.5 gm Under the same conditions, .similar 
figures (2.266 gm and ii 2 gm. in 1921, a.s again.st 1,762 gm. and 9 gm. 
in 1920), were recorded at the Eliara Pojoeng xdantations. 

On the Pasir, Pogor, Bound, Ayon and vSindgajaja xdnntatioiih, the 
trees were tapped every alternate two months. ITeviously, the trees 
used to be tapped daily in two places two notches being cut on oiie-foiirth 
of the circumference, one beginning at 1.50 m. above the ground, and the 
other at 0.75 m. The yield per tree and per day was 7 gm,, or 460 kg., 
per hectare and per year. Now, only one notch is made on a third of the 
circumference the incision beginning at 0 85 m. from the ground, and 2 
months of tapping alternate with 3 months rest. By this means are ob- 
tained 12 gm per tree and per day, or 422 kg., per hectare amnudly. In 
the old method, the round of the trunk was made in 6 years which did not 
allow sufiicient time for the bark to grow again ; the alternate system 
tends this interval to at least 9 years which exerts a considerable eileci 
upon the duration of the plantation; further the amount of dry rubhi'f 
collected every day by one coohe is raised from 2.878 gm. to 4.301 gui 

The '' Soci6te Franco-Neerlandaise de Culture et de Commerce has 
adopted a method based on the age of the tree ; the length of the incision 
remains nearly invariable, but the proportion between the cut iutrl the 
^rth of the tree decreases with the increase of sparing tlie tree.H wliicli 
live to grow old and thus prolongs the x^eriod of normal yield. 

R. Ih 

78. Cost of Rubber Planting in Sumatra* 

The India-Hubbey Journal, Vol. lyXVI, No. 21, pp. tt-12. bondou, 1923. 

The following figures are taken from a carefully prepared estimate of 
the cost of planting and bringing into bearing ol a rubber estate in Su¬ 
matra, but the estimate represents also, with fair accuracy, the exj^end* 
iture necessary on a similar iiroposition in Malaya. 

The miminum area taken for economical working is 2000 acres. Com¬ 
pany formation expenses are not included, but 5 % interest on capital 
IS allowed, up to and including the fifth year* 

The cost includes the wages of 500 coolies, and the salaries and bun¬ 
galows of the European Staff. 

The total cost per acre to the end of the fifth year works out at £83.16.8, 
but as the cost of production is high of young rubber just comh^ into 

im 
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beating, it is suggested that a furthei allowance should be made for 
interCvSt on capital until the seventh year, and £100 per acre is a fairly 
accurate estimate for planting and bringing into bearing of a rubber 
estate in Sumatra at the present day. W. S G 

79. Essential Oil from the Gum-oleo-resin of JBoswellisi serr&i&, 

SiMONSKN, J. b The CoiivStituents of Some Indian Essential, Oils: The 
Ess<‘ntial Oil from the Cum-oleo-resin of Boswellia sermia (Roxb) — I^idtan 
Forest Records, Vol IX, Ft VI, pp x-i8, tables, 4. Calcutta, 1923 

Discussion and experimental records concerning the Gum-oleo-resin 
of Boswelha smata Roxb M. E. Y. 


Sugar Crops. 

80. Soil Sterile as regards the Sugar-Cane in Cuba. 

MtrfJ’OX, B. Tietras esteriles para el cultivo de la cafia de azhcar en Cuba. 
Agmultum y Zootecma, Vol II, Ho ii, pp 371-372. Havaiinah, 1923. 

The author mentions the fact that there are certain soils in Cuba upon 
which the sugar-cane will not grow, although in physical structure, origin 
and environment they appear no different from other soils upon which this 
plant has been cultivated with gieat success. 

It seems, as a result of numerous enquiries, that this sterility is due to 
an almost absolute lack of lime in the soil, the lime originally present 
having been converted into the carbonate, or bicarbonate, and then remov¬ 
ed by water. These soils therefore not only suffer fom want of lime which 
is an important constituent, but also from absence of proper nitrification 
and from the accumulation of phosphoric anhydride, a substance present 
in great excess. 

Iviming has been found to remedy these defects and to render such 
soils productive for sugar-cane crops. J. P, C. 


81. The Value of Molasses as a Fertiliser to Cane Soils in Mauritjns. 


TKMnANY, H A. (Diiector of Agriculture, Mauritius) and Girard, F. 
(Assistant Chemist.) Bulletin Ho. 28 from Louisiana Planter and Sugar Manu- 
faetufBf, Vol. JvXXI, Ho. 25, p. -487. Hew Orleans, 1923 


The planters of Mauritius are practically unanimous as to the benefi¬ 
cial results of the application of molasses to cane fields. In plant canes 
it is applied in the holes some weeks before planting or between the young 
growing cane; to ratoon crops it is applied either around the, stools or 
between the rows. Ehe usual amount is about 4 tons per acre, although 
as much as 15 tons are sometimes applied. 

The general practice in Mauritius is a cycle of one crop of plant cane 
and five crops of ratoon, and the gain in yield attributed to the appli- 
eation of molasses is estimated to amount to a total increase of 20' tonS' 
of cane per acre. E:8qperiments indicate that the increase in yield from 
virgha or plant cane amounts to 9 or 10 tons per acre. This increase 
todiy be attributed to the added plant food,material conveyed 
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molasses to the soil, and it is suggested that the cause of iiiciyahe 
probably biological in natiire. 

82. Testing the Ripening of Sugar-Cane. 

The iBtevmiitonal Sugay Jonrntdt Vol XXV, Xu. p. <»|t. hutidnu, 
December, 1923 

In a series of experiments at the Central h'arin at Coim 1 nituu\ India, 
the refractive index of the juice has been used as a ineanis IIh* 

ripening of sugarcane, small quantities being drawn from the Juinth bv 
a modified hypodermic needle. The results indicate that Ihc cane ripens 
joint by joint and if samples when taken from Ike top and buttnin joints 
show refractive indices the ratio of which is close to unity, the cane is at 
the most suitable state for cutting ; if below this the cfine has nut niainted, 
and if much above, the cane is over ripe. This should form a useful uiel hud 
in experimental work on cane. The results further indicate that tin* coci - 
ficient of purity is not a reliable criterion upon which to judge the ripe¬ 
ness of cane, as has been generally supposed. W. H, Cb 

83 The Utilisation of Bagasse in Sugar Cane Cultivathm. 

Scientific Amencan, Year 70, p 2/jx New York, October, 1043. 

The use of paper as a surface mulch'' has been suggested in conuee* 
tion with various crops (i). 

The Hawaiian sugar planters are utilising their waste bagasse for the 
manufacture of paper, which is used in the fields, being laid in htrip.vi owr 
the rows of young cane. As the cane grows it penetrates the 
the growth of the plant not being hindered in any way. On the otlser hand, 
weeds have not sufficient sharpness or stiffness tt> penetnite the pa|HT 
and are, in consequence completely eliminated. W. 8. O, 

S4, Production of Sugar per Hectare of Sugar Beet* 

SAxni/ARD, B, Combien la bctteiave peut-eUe prodttirc tie sucre jiar hiT* 
tare ? Journal d^AgncuUure Pratigm, Vol II, No, 43, pp. 331-333 and Vol IL 
No, 44, pp. 35^^-354- 3?aris 1923. 

The author refers to the inevitable losses of sugar inemuHl during 
storage of sugar beet in the silo, and in the sugar fjidory (luriug tUi‘ lU- 
tration and evaporation processes. The molasses absorbs a ceituiu c|uuntiiy 
and allowance should also be made for polarisation, It is estiniHietl iliai 
from^ 100 kg. of sugar in freslily pulled beets, 77-78 kg, of wliite sugar is 
obtainable, 12 kg, is transmitted to the molasses, used for alcohol, fuel, etc. 
and 10 % remains in the residue. Attention is drawn to the fact tlmt 
with sugar statistics, it should be recognised that 100 kg. crude sugar cot 
responds to 90 kg. refined sugar. Figures are quoted from Sachs Su- 
crerm 19^3, No. 3, denoting the pre-war output of exude sugar per 

(x) X 9 » 2 , No. 579. (-^4.) 
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hectare of beet in the different European countries, Germany standing 
first with 4613 kg. The author draws a comparison with the yield of sugar 
from Java cane : i. e. about 10 000 kg per hectare 

Ill order to test the maximum quantity of sugar obtainable from beets 
under pieseut conditions, experiments have been m piogress (1920-22) in 
France which can be compared with pre-war totals. The data collected 
from 10 different farms and referring to a selection of varieties of beets, 
show the yield of roots per hectare the sugar content and the maximum 
and minimum prodiictjpn of sugar. These figures represent normal con¬ 
ditions and it may reasonably be expected to obtain an increase under 
more favourable circumstances. The author discusses the factors having 
most influence on yield, soil, cultural methods, manures, etc The esti¬ 
mation has frequently been misjudged owing to lack ot thoroughness 
as regards thinning out’and lifting and consequent uneven spacing 

Experiments weie undertaken on the Vilmorin Estate (Verrieres), 
to study the average yield under improved conditions Farmyard man¬ 
ure was applied at the rate of 30 000 kg per hectare at the first ploughing 
(1921) and artificial feitiliseis per hectare: 570 kg superphosphate, 220 kg. 
nitrate , 100 kg. potassium chloride The second ploughing was effected 
in Ajiiil 1922 and sowing in May followed by cultivation, thinning, and 
two snbse(j[ueiit hoeings and final lifting in October. Every three weeks 
from the August 7 onwards, samples of 25 beets from 21 mdividual plots 
were carefully lifted, cleaned, and analysed The results were as follows. 

Average weight of roots 721 gm.; saccharine content 18.8 %; sugar 
X36 gm.; number of roots per hectare 69 130 (allowing for final thinning); 
yield of roots pei hectare, 49 800 kg.; sugar per hectare 9 400 kg 

Although it is only possible to draw approximate conclusions from 
these results, which will doubtless differ according to conditions, they form 
a basis on which to work and by further experiments it is expected to estab- 
blish a dcfimle standard. M. h Y. 

85. Loss of Sugar during Storage of Sugar Beets and Time for Testing* 

P/kCK, 1). A. (Bugat Plant Investigations, Bureau of Plant Industry 
U. S. Depaaiment of Agriculture) Time for Testing Mother Beets Journal 
of A^nouUmal Mcmirch, Vol. XXVI, No. 5, pp. 125-130, /ables 6, Washing¬ 
ton, D, C., X9*«3. 

In the investigations carried on during the past three years at Salt 
Eake City station (Utah, U. S.), irregularity has been noted in the quantity 
of sugar-lost by individual sugar beets during storage Under ordinary 
sib conditions for three months, the loss has varied from i to 8 %. 
This irregularity apjiHes also to beets stored under controlled moisture and 
temperature conditions. It has been the usual practice to test sugar 
beets in the spring after winter storage and the author draws attention to 
the fact that failure to recognise these variations between sugar beets 
at harvest time and after storage has probably led to confusion in selection 
of desirable strains of beets for future breeding work. 

Tests to ascertain the correct time for testing the mother beet were 

m ' 
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made by the U. S Bureau of Plant Industry usiitp? the ortliiiary silo 
for storage purposes. The beets were weighed and tested before and^ aflei 
98 days storage A Ml chemical analysis was made md leaa'ch jndiealtMl 
the percentage of sugar for autumn and spring lesls atul the existing dif¬ 
ference, Correlation tables show the actual perceitlage of stigar in hwi 
and the loss during storage. It appears that tliose with an original high 
sugar content tend to lose to a larger extent during storage than Ihost* with 
a low content As it is the custom for sugar beet factoties tf» cut tlu^se 
beets at harvest or after an average of 40 days storage, it ap|>i\us Ihjit 
strains selected for breeding purposes should bo considen*d on 1hi‘ basis 
of autumn rather than spring tests It is advised, hnwe\x-T, that tlie 
plant breeder should record results of both these tests and also the cotnli- 
tions under which stored H. 

86 Coffee Cultivation in Belgian Congo. 

MERtENS, M. (Directeur dc la Station agncole dc bula (Stanleyville). 

Culture du Caf^, Rapport technique et dconoiuiqne, Bulletin Afirkok 

du Congo Beige, Vol. XIV, Nos. 2-3, pp, 371-392. Brussels, roij. 

General description of the outlay, upkeep, yield tind trade value of 
coffee in the Tula district of Stanleyville (Belgian Congo). A cennpar- 
ison is made between the production of different varieties of Coffeu and the 
seed distribution, M. Y. 

87. Tea Cultivation in the State of Sao Paolo BraziL 

Tohamann, C, Cultura do chd,noEsiado de vSao Paulo. Bnlelim tk Dim> 
toria de industna e commercio. Year 14, Series a. Nos pp, 40-35. Silo 
Paulo, 1923, 

Report made to the Minister of Agriculture by the author giving mi 
account of his travels is the State of Sao Paulo for the purpose of studying 
the cultivation and preparation of tea. 

Tea-growing in this State dates from the beginning of last century, 
the seed used having probably come from tlie Rio Janeiio Botanic Gardens* 
In 1852, the total production of the State was neaily kg.* viz,, 

about one-tenth of the present consumption, and there were already 30 
agricultural tea-factories in various municipalities (Itu, Capivary, Pirad- 
caba, Porto Pelix, Sao Roque,etc.). Afterwards tea production decreaBed 
owing to some extent to the preference shown for coffee and to the uIki* 
lition of slavery but chiefly in accountol tiu^ i)oor quality of the pio<!nct 
whiesh was much inferior to Assam tea. Since there is no d<aibt that tte 
country is suitable for tea cultivation (which would ]>o more profiUible 
coffee-growing), all that is necessaiy is to use selected seed from the 
best ^centres of production. The whole district, from Mogy das Cruase® 
to Sao and from Parnhyba to Jundiahy, which is almost useless 

for coffee, would be very suitable for tea. The chief centre of produc¬ 
tion at present is Murumby, but the crops now amount to barely one-Sth of 
those m tbe tmddfc of kst century. In many places, there ai;« still plants 
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growing in th^ old tea-gatctens wHch shows how well they have become 
acclinialiMMl D, 

88, Tobarc«» Growing In Sumatra. t 

PA5?tnKiCAN, H, B* (III charge of Tobacco Investigations). The Tropical 
Al^rn VoL I^XI, No. 5, pp. 266-271 Petadinya, Ceylon, 1923s 

The tobacco iiuliislry in Sumatra is highly specialised, as there are 
pl:u!l(*r,s only - no factories nor brokers — and the planters' work is dx- 
icctcil to the pniduction of wrapper leaves only, which after fermentation 
arc baled and shipped to Europe* 

Tobacco is grown on the northern half of the east coast of the island 
cm the plain.s facing the straits of Malacca, where the temperature averages 
thioughout the year, with a maximum of about and a minimum 
of itPC.f and with a fairly evenly-distributed rainfall of from 80 to 120 
inches* 

System of Farming. Targe estates are the rule, with an average 
of 75 000 acre.s, of wliicli only 750 acres on each estate are planted yearly 
with tobacco the rest of the land lying fallow for seven or eight years 

Seed Beds. These usually measure 4 by 20 feet, well raised to 
insure drainage, and shaded with dieese cloth or leaves supported on a light 
framework. After about ten days the shade is partially, and afterwards, 
entirely removed. 

Insect pests are checked by the use of ansenate of lead and the vigil¬ 
ance of the coolies. 

About 50 days after sowing the young plants are ready for transplant¬ 
ing, which takes places from the end of February to June. The seedlings 
are planted in alternate rows 3 and i % feet apart, the distance apart of 
the plants in the rows being i % feet Cultivation is carried out about a 
month after planting, again about two weeks later, and the last cultiva¬ 
tion when the plants are about 3 feet high. Fertilisers are rarely used 
unless the plants do not thrive, when a small quantity of guano, wood- 
ashes or cotton^seed meal is applied. 

The plants are generally suckered and topped. 

Diseases and Pests. The common tobacco fungous diseases are 
met with, but the tobacco wilt only, caused by Bacterium solamcearum^ 
is important. Insect enemies are controlled by means of lead arsenate in 
the form of powder, also by the hand collection of worms. Harvesting 
is carried out about two months after transplanting, and is finished by the 
end of May or June, A special feature is that only two leaves at a time 
are collected from each plant, at intervals of two days, and these leaves 
are divided into four classes, lowermost, lower standard, upper standard 
and top. , 

Curing. The typical drying shed is built of light material and measur¬ 
es rSo ft. in length, 72 in width and 32 in height. The sides are almost 
entirely formed of windows and doors, in order to control conditions during 
curing. A shed of these dimensions will take the leaves from about 50 000 
pknts* Fifty leaves are strung, back to back and secured to a slender 
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pole, these poles being hung on racks 5 or 6 ft. apait. The curing pi.ice>,s 
lasts from 20 days to 2 months 

When the leaves are thoroughly cured they are ttansferred lo the let 
mentation shed where they are placed on a low i>1atfonii in piles (mut ^ tn 
6 ft high, the different clavsses of leaf being kept sepamti\ The char.a fri 
istics of a wrapper leaf winch it is desiiable to biing out aie, an eVen 
colour, glossy appearance, and elasticity. At first the lieat genet in 
allowed to reach sS^C., alter wliichtho pile is rehtiill, atitl then it nia> at 
t ain as much as 53^C. The piles aie lebuili until the leaves shou the de 
sired qualities. 

After fementation the leaves are strictly classified accoiding tfi'-j/r, 
region, i e. the part of the plant from wliichlhe leaf was picked. ieloiH* 
and soundness 

When classified the leaves are placed in bundles (»f 35 or 40 each, te.nK 
for pressing and baling Bales ot Sttmalia tobacco ati‘ ot undo!in 
30 X 30 inches, by 9 to 12 inches in height, accoiding to tlu* skv nt the 
leaves. W. S. 

89. Chemical Investigations of Three South African MecMcInal Flttnia* 

BuPnKSSiS, I P 4 .The South Ajncan Joimnil of Semm, VohXX, Xo, 
pp. 256-2641, bibhogaphy. J ohannesburg, 1923. 

The author refers to earlier investigations made in conni‘Ctian with 
poisonous and medicinal plants in South Airica, but cotusiders that tnsiiflb 
cient attention has been given to the, question and urges the need tof 
tematic work of a more definite nature. This is more readily emph:i'-i/.cd 
by the numerous problems concerning human and stock diseases 
to the country. Preliminary investigations have therefore recent 1 > been 
made at the University of Stellenbo>sch with three plants hitlanto mn^x 
ploited, with the idea of establishing a biusis on which to catty out fiuther 
analyses: 

1. Dodonea lliunbergimia K and T. Natural Ordet vHaptmiaccae ; 
found in Western Province (Ciqx^), in all distiicts witli a inoderale rain^ 
fall; use medicinally as u tonic unci purgative; bark decoction nM*d as 
a remedy for consumption. The leaves were thoroughly ex^untned anti ri« 
suits indicate presence of saponin ; trace of alkuloi<l; lack of volatile ml; 
ready solubility in hot water. 

2. Eriocephalus^ umbellaius, U, C. Natural Order Compositcaf {**wild 
rosemary found in Western Province. When steam distilled separately 
the leaves yielded a larger quantity of essential oil, slightly more yel* 
low and mobile than that from the seeds and flowers. The total yield was 

' 9 I cc. (less than 0.2 % of the green leaves) of light yellow oils with sharir 

not unpl&sant aromatic odour (similar to terpenes) and a burning 
iiN;eI The oil gradually darkens on exposure to light, probably due to 
polymecisation. Specific gravity of freshly distilled oil^ 0.054 at 15C ; 
refractive index x.503. 

3. Sphmogyne ahrokmifolia R. Bi. Natural Order Cotnpoiltfae, {ouikI 
on Baarl Mountain (Cape); tinctures in brandy used medicmuUy (of the whole 

C^3 
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plant or leaves) wlien steam distilled, the oil from the leaves had a much 
stronger terpene odour than that from the stalks and gave about four times 
the quantity compared with the latter. The yield of oil calculated on 
weight ol leaves distilled was 0.58 % (6170 gm. leaves gave 40 cc oil, 
vspecific gravity 0.914) 

M. L y. 


90. Mechanical Cultivation of Mint. 


Fondaki), Iv (Directeur dcs Services agricole des Bouches-du-Rh6ne) 
and AxJtRAN, U (Proprietaire-agriculteur a Arniot B -d -R) La petite Revue 
ftgvwolc at hoHicoIe, Year 29, No. 684, pp 138-139, fig i Antibes, 1923 


The authors have studied the methods to be adopted in the mechan¬ 
ical cultivation of mint. Their experiments were conducted with a 
view to deciding questions relating to the spacing of the rows, depth of 
planting, moulding up .soil, cutting the rhizomes 

, 5 pacing of the roim, — The best distance between the rows was found 
to be 60 cm., as this allows planting, hoeing and moulding up to be effect¬ 
ed by a specially mounted horse-hoe. The returns were the same as when 
the rows were planted closer together. 

Depth of planting, — It is generally thought that mint plants should 
only be covered with about 2 cm. of loose soil. This rule cannot be fol¬ 
lowed if a horse-hoe is used, but the authors have found that mint rhizomes 
take no hurt if covered by 2 to 5 cm of soil which makes it possible to 
dispense with hand-hoeing. 

Moulding up, — The results obtained by the different treatment of 
the 3 plots were as follows: 

i) Control plot, not moulded up, average growth ; 2) a little moulded 
up, development fairly good ; 3) much moulded up, the plants grew thicker 
and taller than in the case of the other two plots 

Cutting the rhizomes, — The rhizomes of mint bear cutting very badly. 
If the rhizomes are 2-3 cm long the plant grows unsatisfactorily, only 
teaching a height of 7-T0 cm. Rhizomes cut back to 7-8 cm produce 
irregularly-growing plants ranging from 25-30 cm. in height. When the 
rhizomes are left entire, the x>lants grow to 40-45 cm. 

Cost of cultivation, — The data summarised in the appended table 
show that it is possible to obtain a profitable crop by mechanical culti¬ 
vation. 
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Comparatvue Cultural Data for one Hectare of Mint. 


Cleanug and prepar¬ 
ing the ground 

Planting . . 

a Hoemgs 

I Moulding up 

Cutting 

Expemes not connect¬ 
ed mih machine cul¬ 
tivation 

Value of plants. 

Rent of ground. . 

Fertilisers . . 


Pulling up plants 
Carriage of crop. 


Hand cultivation 


fr. 


50 man days at 1$ fr. 750 


30 man days at 15 fr 450 
60 woman days at 5 fr. 300 


20 man days at 15 fr 300 


10 man days at 15 fr. 150 

with sickle 15 days at 
15 fr.225 


600 kg superphosphate 
250 kg ammonium sul¬ 
phate 

200 kg potassium sul¬ 
phate . * • 

xoo kg sodium nitrate 

ro man days 

15 ooo kg at I fr. per 
100 kg ... 


Total expenses 


625 

150 

150 

3300 


Value of crop at price paid at Grasset in 1923, 20 fr. 
per 100 kg. X 150.. .3000 


lyOSS 


300 


Machine cultivuliuu 


it. 

3 days ploughing at 50 fr . X5«i 
1 day harrowing and lolUiig 50 

1 % hoi sc days at 20 fi. . 30 

10 man days at 15 fr. . . . t$i) 
28 woman days at 5 francs . t.to 

2 days horse hoeing at 35 fr. ?o 

10 days woman’s labom, se¬ 
cond hoeing at 5 ti. , . 5^* 

I day hilling up with hot* 35 

I day’s work with reaper , 40 


.. 

. » * • 635 

.X50 

. .... t«JO 

Total expenses . . . rH4» 

.......... 3 mm 

Profit * . .1160 


F. D. 

$t. The Utilisation of Pleuroias Eryn^ti, 

CoSTAi^EtN, J. Utilisation du Pleurolm Eryngii. Comptes retidus des stances 
dei'Academie d'AgncullWe de iPrawee, Vol. 9, No 37, pp. 915-91 (>. I’aris, 1923, 

The author is of opinion that land whicli has gone out of cultivation, 
falloTO, Waste tracts, dunes and even forests could be rendered very pro* 
fitahle hy cultivating fungi. Mention is made of inforaiation received 


m 
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from the Societe d'Horticulttire dela Cbarente-Iuferieure (France), respect¬ 
ing the Blue thistle and its parasitic Pleurotus, In this district, all the 
peasants collect Pleurotus Eryngti in preference to other fungi and it 
has become an article of trade F D. 

Horticulture. 

92 Ancient Types of Lettuce. 

J., Notes sur divers types anciens de laitue Journal de la 
SociMd Nahonale d'Horhculiure de France, Series 4, Vol. XXIV, pp. 379-384. 
Fans, 1923 

The author's remarks on different ancient types of lettuce refer to * 
i) plants cultivated under the name of oak-leaves lettuce , 2) lettuces of 
Asiatic origin, diep-ngo ", on-sen ", o soune etc , 3) variations of the 
oak-leaved lettuce (spinach lettuce, curled lettuce etc.) Some of them are 
ancestral forms derived from Lactuca Scariola, while others are modi¬ 
fications of the ancestral types owing their variation to several factors 
such as climate and different, conditions of environment and cultivation 

F, B, 

93. Strawberry Planting. 

Petit, A. (Professeur a l’ 4 cole nationale d'horticulture de Versailles). 
Plantations des fraisicrs Pevue Horhcole, Year 95, No. 24, p 341 Parts, 1923. 

The author planted out runners of the " Docteur Morfere " variety of 
strawberry during the first fortnight of August. The plants in one plot 
were left in the ground, but those of the second were lifted in the autumn 
and transplanted finally in October. In the case of the third plot, the straw¬ 
berries were transplanted in October, and again in the following March. 

The plants grew less the more they were moved; the weight of fruit 
obtained from the 30 individuals was respectively; 

1) Untransplanled stmwbctrv plants . . . 3*945 gm. 

2) Plants moved once, in the autumn * .. 2M7 » 

3) Plants tmnsplanted at the end of wintei . . . . 2,053 » 

The heaviest crop fetched the best price on the market, as the fruits 
were the largest and the finest 

Planting out the runners at once is the most economical method of 
growing strawberries and insures the best yield B.. D. 

94. The Exportation of Pine-Apple Seedlings. 

Montano, J. Bos hijos de pifia, AgricuUura y Zooiemia, Vol. 11 , No. IX, 
pp. 373-374, tables 2 Havannah, r923- 

The author expresses his approval of an Act forbidding the exportation 
from Cuba of pine-apple seedlings, for owing to the high prices fetched by 
these plants, their exportation had reached proportions that threatened the 
pine^apple growing industry of the island. J: P,* 
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95. Transplaxititig large Palm-Trees. 

Bkntm, J B. (Horticulteur paysagisle), Llioi'timlture sitr la Cote 
d’Azur Transplantation de gios palniiers au Cap d'Antibes, Revw 
cole, Year 95* Ko. 24, pp 537 “ 539 , %s. 4 Paris, 19^$, 

The author has succeeded in transplanting large palms of the /V/^ 
chardta variety on the Cote d'Azur (PVance). Tlie trees were over 9 
metres in height, and in some cases, weighed more than 7000 kg. A dt's- 
cription is given of the method of transplanting. R. lb 


AfhoncuUwe. 

96 Super-Grafting. Effect of the Scion on the Stock. 

Passy, P. Journal de la Societd NaHonale, d*Horticulture de France, Senes 
4, Vol XXIV, pp. 461-464 Paris, 1923. 

I. — Super-grafting consists in applying another fruit-bearing graft 
to the first scion inserted in the stock The resulting individual is thus 
formed from the. a) stock which supplies the root system ; A} the in¬ 
termediate stem , c) the scion forming the fertile crown. 

This method of grafting is adopted in the nursery in order quickly 
to get rid of a bushy, thorny individual and obtain a more shapely tree. 
The pear-tree when growing on its own roots, is bushy and has a number 
of thorny branches. If during its second, or third year in the nursery, 
a shield-graft is made with a scion from a vigorous thornless variety of 
pear, a straight stem is produced upon which the fruit-bearing variety 
can be grafted, in this way, the nurseryman disposes of a troublesome 
tree and saves time Pear-trees growing on their own roots aie very 
dissimilar and would produce plots lacking in homogeneity, this can how¬ 
ever be remedied by shield-grafting ; a scion producing a fine stem sliould 
be inserted in the stock while it is still very young. 

Super-grafting has also been recommended for imparting vigmir to 
weakly varieties; it is especially advisable when low-growing espaliet.s 
are required. A vigorous scion is grafted on the quince, and in the ant tinut 
6i the first year, shield-grafts of the delicate variety arc inserted in the 
first scion at about 30-40 cm, from the ground. In this manner, the 
strong-growing intermediate graft is reduced to some centimetres of wood 
which beat no leaves and thus seem to exert no influence upon the fruit- 
bearing scion. It is, however, well-known tUai some varieties of pear 
do not graft well on the quince, although the grafts take satisfactorily 
if another tree is selected for the &ti>ck. Therefore by the process of in¬ 
termediate grafting, its is possible to grow upon the ((uince a variety that 
ought to have been grafted on a slock growing on its own roots. 

Instead of inserting the fruit-bearing scions at a height of 40-30 cm. 
from the soil and thus at once suppressing the vigorous variety, the first 
change in the tree may be obtained from the latter which can ht allowed to 
make t-t.3o m. of wood. Owing to its special properties, ttd® strong- 
growing graft will cause the stock to develop and sttengfibp its toot- 
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system, so that when the delicate variety is grafted at this height, the tree 
will have already acquired a vigorous gxowth from which the scions will 
benefit, 

II, — As regards the possibility of the graft exercising a direct action 
ui")on the root-system of the stock, the author states that, at all events 
at the beginning, the eEect of the graft is easily recognised when the pear 
is giaftcd on the quince. It has been found that if, on the same plot, 
varieties of x>^CLr with scions that hardly ever branch to a great extent such 
as Beurre Hardy, Doyenne du Comice and Curi, are grafted on varieties pro¬ 
ducing many branched shoots like Doyenne d'hiver, Beurre d'Hardenpont, 
the root-system of the varieties with unbranched grafts is poorly develop¬ 
ed, whereas in the case of those with much branched shoots, the number 
of roots is much larger and the rootlets do not penetrate as deeply 
into the soil. R, D. 

97. Establishing Tree Identities in Citrus Groves. 

The Plonda Grower, Vol XXVIII, No. 25, p. 5 and p 15 Tampa, Flo¬ 
rida, 1923 

Frequently there are too many trees in a citrus grove that are not 
good producers The following practical method of identifying indivi¬ 
dual trees is described. Two numbers are fixed to the tree, painted with 
a thick mixture of linseed oil and white lead, keeping defimtely to one 
side of the tree and at equal heights The upper number indicates the 
row and the lower the tree number. Records should be kept of the con¬ 
dition of each tree, treatment etc It is noted that if equal care were 
given to sorting of inferior citrus seedhngs as is given in the sorting and 
packing house, there would be far more umformity in the size of trees 
in groves, and increased production. When seedlings have reached a 
height of 2 inches they should be lifted and graded. Usually one-fourth 
of the plants need to be discarded. M. 1/ Y. 

98. Infiuence of Soil Type on the Yield and Quality of Pecans (Carya 

oJivifotmis), 

vSiciNNiCR, J J, (Office of Soil Fertility Investigations, Bureau of Plant 
Industry, U. >S. Dept, of Agiiculturc) Joxwnal of American Society of Agro¬ 
nomy, Vol 16, No. 1, pp. 5T-57 tables 3. Geneva N. Y., 1924, 

As a result of the variations in yield, size and quality of pecan nuts 
(Carya ohmformis) grown on different soil types in the Southern States 
(U* S*) investigations were made to study the comparative effects of these 
^fferences The modem pecan industry has been devdoped on the 
loams and sandy loams of the upper coastal plains of Georgia, Florida 
and Alabama and the experiments were conducted in these areas. 

According to the results obtained, the hydrogen-ion value of the soil 
had a distinct influence on both size and quality. This applies also to 
the proportion of organic matter and nitrogen. From the data given 


o A&f. im. 
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fox the different varieties and localities tested, the following have been 
selected for comparative purposes 


Influence of soil on size and quality of Sohky pecan groion 
on two soil types %n Alabama. 



Soil < 
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t 
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M. L Y. 


99. Status of Nut Culture in the United States and Canada. 

NmiySON, J A (Ontario Agricultural College). The Agnctdtumi 
of Canada, Vol X, No. 4 pp 323-330. Ottawa, 1923. 

Description of the distribution and characteristics of the nut trees <if 
native origin and introduced species, including Juglans spp., Carya spp., 
Castanea spp , Corylus spp., Fagus graniiflofa. Primus amygdalus. Suggot- 
ions are made with reference to suitable positions for planting nut 
and the choice of varieties. M. D. Y. 

100. Dates and Date Cultivation of the Iraq, 

Dowson, V, H W. Agricultural Directorate Mtmsiry of Interior Mesi>po*^ 
tamta^ Iraq. Memoir III, pp 1-97, pi. 54 -f map, bibliogniphy. Cambridge, 
1923. 

This report chiefly deals with the varieties of dale in tlie Hhul ATA.- 
rab district A detailed list of 48 female varit‘ties is includc‘d with ob-« 
servations on the male species which are, however, not mumnims. The 
most common male variety is the Kliikri; a vigorous growm*, ami easily 
distinguished from the suirounding females, by its height, breadth rmd 
number of leaves and spines, much more abundant than mi ilw female 
palm. 

Details are also given as to the distribution and classilkatioii, and a 
list of the varieties found in diffeient countries (Morocco, Algeria, Ttml- 
sia, TripoH, Egypt, Sudan, Cyprus, Arabia, Persia, India, United States, 
Australia). The work is well illustrated and a complete bibliography 
is Jhduded, Y. 

<i) snemohs I and n dealing with this subject see M. 584 and 1316 

respectively (Md) 
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loi. Some interesting Facts about Bananas: A World-wide Review; 

Scientific and Practical Information, 

Harris T. S The Fvuit World of Ausiralasta^ Vol. XXIV, No 12, 
PP 43^*^40 figs I. Melbourne, 1923. 

A brief survey of the general structure, habits and distribution of 
the banana plant and its introduction into various countnes followed 
by a full description of the important commercial variety Mu^a cmen^- 
dishi (''dwarf banana”), and the packing for transport Methods of 
propagation are described and reference made to the reproduction from 
seed grown in Jamaica, and subsequent cross-pollination with the re¬ 
sulting plants M. ly Y. 

102* The Cultivation of the “ Umbuzeiro ” (Spandias iuberosa)^ 

BomRin, U (Inspectoria Agricola Federal do Bstado de Bahia) Cultura 
de Umbuzeiro. Chacaras e Qumtaes, Vol XXVI, Part. 2, pp 116-117, fig. i. 
Sao Paulo, 1923. 

The author gives directions tor the cultivation of Spandtas tuherosa, 
an arboiescent Anacardiacea growing wild in the arid soils of the States 
of Bahia, Pernambuco, Alagoas, Sergipe, Rio Grande do Sul, Ceara, etc 
The farinaceous tubers formed by the roots of this plant are used for human 
food, as are also the fruits of which a healthy tree produces on an aver¬ 
age 400 to 500 kg. The juice of the fruit is used into different articles 
of food and beverages and when concentrated at a low temperature forms 
the so-called vmho de umbu ” which might supply a considerable in¬ 
dustry. This juice is also employed in the manufacture of vinegar 

The author advises the tree being grown from cuttings rather than 
from seed 

So far, no parasite of Spmdias t%iberosa has been found. 

F. D. 


103. The Breadfruit, its Cultivation and Food Value. 

PiKRAiCRrs, J. A propos de Tarbre k pain. BulUtin AgricoU du Congo 
Beige, Vol XIV, Nos 2-3, figs. Brussels, 1923* 

A review of the advantages of the bread fruit {Artocarpus incisa) from 
the cultivation and nutritive standpoints. The author refers to several 
analyses made recently and compares the nutritive value with that of ba¬ 
nana and manioc, indicating the high percentage of carbohydrate and the 
relative deficiency in vitamines. Reference is made to the rimier ” 
{Artocarpus incisa var. semtnifera) which is popular in the Belgian Congo 
and although of less importance as compared with the real bread fruit 
should not be neglected. Recommendations are made as regards extend¬ 
ed cultivation of the bread fruit in the Congo and utilisation for manu¬ 
facture of bread, biscuits, etc. M. 1 /. Y, 

• [ 101 ^ 10 $] 
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Forestry, 

104 Forest Fires 

I —.Sexjhri^ (laspecleur dcs Baiix et I^'oieU). Assurance dts toiets con 
tie rincendie Bulletin du Comtte des Forefs, Year 10, No pp» 107, 
Pans, 1923. 

II — DE Saint Poe, J. and KiVES, P. Les iiiceudies de bous, Ihidnn, 
pp 167-181 

III — WooiySEV, T. S (Consulting ForcvStei). I'lre Damage Claims ni Nt*w 
England Estates, Journal of Forestry , Vol^,XXI, No i, Wuslungtoii, U123 

IV. — AvorT, P Incendies des bois Bulletin do la SocuHd i'cHirak Fo* 
resHire de Belgique ^ Year 30, Part, 2, pp 70-83, Brussels, 1923 

V — Projet de Eoi concernanl les incendies eti fore! Hidktin du Ca» 
rmti des ForSts, Year 10, No 20, pp. iSi-ioi Paris, 192^ 

VI —RivilORE, G (Directeur de la Station Agtonoinique de Seine cl-<)ist‘), 

PiCHARB G Influence de la couleur des inurs d'espaliers sut la de 

maturity des fruits des pechers qm y son! adosst's, Joimial de la Souetd 
d"Horticulture de France, Series 4, VoL XXIV, pp. 79-^2, Paris, 1923. 

I, — Insurance oe woods aoainst eire. — In P'rance, woods of 
deciduous trees are insured tmder the following separate heads: i) Cop¬ 
pices; 2) reserves (young trees and seedlings), 3) suckers (shoots that 
have grown out of the trunks) ; 4) administrative losses (decrease or loss 
of returns) ; 5) injuries due to neighbours. 

The French Companies do not insure the dead debris covering the 
ground, and often object to insuring suckers and against admitiistralivc 
injuries. At the present time, they ask the following premiums: 

a) Coppices over 25 years old: 1.25fr%o without any distinc¬ 
tion as to kind of tree. Coppices less than 25 years old, 
without any distinction avS to kind of tree. NuisetievS and planialitms 
of less than 15 years of age 3 

Since nearly all the coppices are felled every 25 years, the ptemittm 
of 2.5 %o wood capital is too high, so the owners do not insure 

them. 

In the case of resinous trees, the French companies dmw no dis¬ 
tinction between woods of spruce and pine respectively; theii taril! is 
as follows : woods over 50 yeais of age 3 — of 30 to 50 years 5 *^00 » 

of 10 to 30 years 10 — xo years of age 15 The spruce wtmils atv 

in the mountains, viz., on land that is generally damp and hm im irre¬ 
gular surface where naturally there is little fear of fire spreciditig. In a<l^ 
dition, very often underwood is absent owing to the prohibitive pre¬ 
mium placed on it. 

II. — Forest eires. — The ** Comity central agticole de la Kolugiu^ 
has devised a method of facilitating the avssessment of damage by fire 
both as regards the estimation of the losses entailed and of the indemnity 
to be paid. The author gives the following definitions: 

The commercial value of the forest timber is the price it would have 
fetched just before it was destroyed by fire. 

[* 04 ] 
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Its relative value {erga dofmnum) is the value it had on the eve of 
the fire for its owner, who would have sold it for a known, or supposed, 
price at a given date in the future. 

The direct, or absolute, estimate includes the value of the wooded 
land and of the timber it bears. 

The relative estimate is that of the returns based on an arbitrary 
assessment, or given by the absolute estimate. It is used in the case 
of coppices, or for fine-woods with short term of felling 

The fundamental principles on which this method is based are as 
follows: Since the person who has suffered the loss and the author of the 
fire are not bound.by any contract, the injured owner ought to be res¬ 
tored to this original situation as regards returns, stock and the sum in¬ 
vested. The trees destroyed must be estimated at their erga domtnum 
value, that is to say, on the basis of the condition of the wood at the time 
it was destroyed. In fixing the indemnity, it is necessary to take mto 
account: 

i) the future value (of which the amount will be determined from 
the absolute estimate) ; 2) the annual amount of timber cut; 3) the sum 
to be written off for timber of inferior quality, extra management expen¬ 
ses, or loss by forced sale; the value of the dead debris (it is reckoned that 
each quintal of leaves and detritus represents a loss of 1-2 kg. of nitrogen 
which must be paid for at the current rate on the day of the fire. This 
special compensation can also be estimated from the loss ot value of the 
following fellings). The basis prices to be used in calculatmg the future 
value and the assessment rate are the average prices of the last 10 years ; 
the prices quoted for the salvage material are the present prices minus 
the depreciation due to various causes. 

In the case of pine woods, it is necessary to take the future value 
into account until the trees have reached the age when their commercial 
value is equal to their future value. This is about 30 years in the case 
of P, mafitima felled at 40-45 years and about 40 in that of P%nus syZ- 
vestris felled at the age of 70. As soon as the experts are agreed upon 
this age, as well as upon the age of the trees at the final felling and upon 
the assessment based on the absolute estimate, the ordinary methods of 
calculation are applied, the thinnings effected previous to the accident, 
and the cost of replanting after felling being taken into account. 

If these calculations are accurately made for pine-woods of different 
ages and types, the coefficients required for the multiplication of the com¬ 
mercial value at the time of the fire can be obtained 

Whatever the age of the destroyed pme-wood, replanting is necessary, 
and the owner would in any case have had to incur this expense as soon 
as the trees were felled, therefore the indemnity to be paid is the differ¬ 
ence between the present cost ot replanting and the interest that would 
have accrued on that sum if the pine-wood had been felled at the appoint¬ 
ed time. 

In the case of coppices, the indemnity represents the future value 
of the burnt woods (determined according to the relative estimate), to 
which must be added the cost of felling the trees, after deducting the re- 

im) 
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turns from the salvage timber* If the coppices are grown in rotation 
and the owner wishes to preserve the rotation, the indemnity will be the 
difference between the returns from trees that have reached thi‘ notnial 
end of the felhng term and those fioin the younger stands leplacing them ; 
the calculation must be made right up to the day of felling. Since enp^ 
pices always suffer from the effect of files, this must be tcnienibeJtMl m 
view of replanting and of the suceeding decrease in the yield fot at least 
two or three fellings* 

In the case of reserve coppices, two categories must be made acand 
ing to the general conditions and to the severity of the damage. In the 
first, which includes trees to be lelled, it will be necessaiy to dcdeiinine: 
i) depreciation due to forced sale and inferior quality ; 2) deptecialion 
due to premature felling (deducted from the comnieicial value at lh<* 
normal age for felling). In the second category, which includes 
trees that may be left standing, it is necessaiy to assess a dt^pieciatioa 
proportionate to the injury caused by retarded growth 

The same must be done in the case of isolated trees, vSpt‘cial com¬ 
pensation is granted for the game. 

^ Rives gives two numerical examples of the application of the pre¬ 
ceding rules. 

Take a pine-lorest felled when the trees are 60 years old, whicli is 

to be thinned at the ages hhh .which would yield 

Hi H francs. Tet us suppose that tliis pine-forest was burnt at 
the age of immediately after the products of the first thinning had 
been removed. The loss incurred calculating it at 5 %, and at tlie mo¬ 
ment of the fire, would, be 


-h A,-—- _ 4. - 

1.05 ^ ®i.o5 4^1 ^ 

If M be, tbe chief felliug (at 6o years) that would have piodueed 
This is ~ “g j j 05 n-i-, the replaiit- 

ing supposing the pine-forest to bo productive at the age n (ho yeais) 
and able to supply half the seedlings estimated iit M. 

The depreciation D therefore rises to: 


DEat ^ ^ 

1,05 Ml 1.05 h-h 


_ie\ i_ 

2 j i.os n-t ’ 


to D must be added the expenses of immediate replanting R and the 
ex|«nses of further replantings between a number of years »H, since 
a pine-forest of that age supplies no seedlings, or at any rate, these cannot 
live under the layer of loose detritus. As half this expeiuse has k'en 
C»»43 
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calculated, it only remains to estimate the other half — X -= r, 

2 1.05 

Therefore the total damage is D tR + f. 

It IS necessary to deduct the sum realised by the sale of the timber 
still left in the burnt forest. from the thinnings to be made from Ai and 
from the definitive felling to be carried out in years, this can be ascert¬ 
ained by methods similar to those already described 

Sui:>pose a coppice to be felled every 25 years is burnt after 23 years 
and 6 years respectively At the age of 25 years, it would produce tim¬ 
ber of the value of 400 Lire. The capital producing 400 Lire every 25 years 

is at 3 % F = 400--r- The felling-timber destroyed by the forest 

being burnt after 6 years has a value x ^ F (1.03® — i) The loss sustained 
is found by adding the felling expenses to x and deducting the trees that 
have been saved (the products of felhng). 

The author then carefully explains how the owner whose property 
has been injured is to fix the amount of compensation due in the three 
following cases * i) where the author of the fire is unknown, but the 
owner is insured; 2) where the owner is not insured, but the author of 
the fire is known; 3) where the owner is insured and the author of the 
fire IS known- 

III. — Firb damage claims on New England Esi^atbs. — In the 
case of a forest that can produce in 60 years, timber to the value of 60 dol¬ 
lars, the indemnity’ paid would be 10 27 dollars, if the rate of compensation 
were 4 % and the forest was burnt after 15 years, provided only the fu¬ 
ture value of the trees is estimated. The author, however, considered 
the legal aspect of the question in the case of Connecticut. 

Railway Companies must give compensation for all damage due 
to forest-fires for which they aie responsible. The damage is therefore 
assessed from the difference in value of the forest before and alter the 
fire respectively. In other words, the amount of compensation is found 
by subtracting from the value of the forest before the fire the sum ne¬ 
cessary for restoring it to precisely the same condition it was in before 
it was burnt. In the first place, the injuiy done to the trees must be 
assessed. In order to leplace the dead trees, it is necessary to cut down 
them down; therefore both the cost of felhng and the original value of 
the trees must be taken into account When any of the trees are still 
salable, the price they will fetch should be credited to the Company. 
The destruction of the underwood and of clearing the detritus must also 
be leckoned, as well as the replanting expenses. On the other hand, the 
owner has to wait until the newly planted trees reach the age of those 
that were destroyed, the loss thus entailed is indemnified by a sum re¬ 
presenting the interest of the inproductive capital. In addition, the 
owner should receive some compensation from being deprived of the 
pleasure he would have derived from his forest. 

Let us now consider the case where the forest was entirely des¬ 
troyed, but was not salable. Supposing the owner had paid 100 dollars 
for the wooded land, that the'fire broke out after 15 years, the pre-i 
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miiims at 4 % compound interest amounted to 6 dollars for 15 >cars, 
and tlie removal of the detritus cost 20 dollars, the indemnity would be : 

Compound interest at <1 % foi the cost ot the wooded land loi the year, R*i.n,) dolt.iis 


Ihremiums at 4 %, compound interest.. 0 00 •’ 

Total .... Mj.oi/ dollttis 


These 86,09 dollars now represent 47 80 dollars to wluch wo niusl 
add 20 dollars for clearing; this makes 67.80 dollars to be ji.nd lo tl«* 
owner in order to restore his forest to its original condition, whereas the 
mere estimate of the future value would only have given ia.27 tlolhus. 

The damage can be assessed in another manner. If the fore.st had 
been felled under normal conditions immediately after the time at which 
the fire ocenrred, it would have had a certain total value ; the dtiniage 
done must therefore be determined by finding the ro,sidual vtihie .'liter 
the fire and the value immediately before the fire. This estimati* is liow- 
ever very difiScult to make, since there is no .secure basns upon which 
to calculate the value of the forest after the fire. 

IV. — Forest fires — Avort describes a system of mutual instnii- 
ance against foiest fires. He suggests the premium being gradually re¬ 
duced as the msured areas increase and advocates the assessment of the 
damages by an expert. The premiums proposed are as follows: Arms 
not exposed to danger-, coppices 65 % ; conifers 1.75 %. Arms exposed 
to danger : coppices 0.75 % ; conifers i 96 %. An additional promium 
of 15 0/0 for coppices and of 10 % for cordfers must be paid for insuring 
forest classed as “badly managed". 

V. — Bn,!, FOR THE CONTROL OF FOREST FIRES. — Owing to the in¬ 
creased damage due to forest fires in France, an exiiert Commisbion was 
appointed in 1922 to study the question and devise some scheme foi li¬ 
miting the number of forest fires as far as possible and controlling them 
when they break out. legislative measures have been taken to ptomole: 

1) More rigorous action on the part of the Authoritie.s in order 
to enforce greater care in the use of fire. 

2) The education of the public with a view lo more care ladtig 

taken. 

3) The systematic control of forest fires by means of rapid noti¬ 
fication (by observatories, aerial craft and different methods of htgnal- 
ing) so tMt competent persons may at once proceed to extinguish the 
flames with the aid of proper appliances kept in siseeial di'pfito. 

4) The construction of protective worto (isolating roads, fire¬ 
screens, water-reservoirs, etc.). 

Other provisions are directed to the amendment of the existing 
legislation in certain points that are specified by the bill from which an 
exteact is given. 

' ' 4 ,rt, X. — During certain periods of the year for a time not exceeding 
,,5 tootto, the prefects shall be empowered by the Forestry Inspector 
^ Earn «t For&ts) to; 1) forbid the owners ot holdera of 
• light any fires in the forests and within a mdius of aoo m., 

^ Of to .lestnctibas' upon the tae of fire both within the forest 
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and within a 200 m. radius, 2) regulate the burning of standing plants 
within at least 400 m. of woods, or forests, 3) forbid all persons smoking 
in woods or forests, or carrying certain species of matches or similar 
incendiary matters when walking in woods or forests. 

Art 2. — The prefects shall have the power to prolong the closed 
vseason for all kinds of game throughout the whole, or any part, of the 
forest area should there be any danger of fire. 

Art 3 “ In the case of fires in woods, or forests, not under the su¬ 
pervision of the Forestry Authorities, grazrng may be prohibited through¬ 
out the whole, or part, of the burnt area for a certain period that may 
be e^ctended to 10 years. 

Art 4. — Syndicates may be formed wrth the object of creating and 
directing fire-brigades for the control of forest fires and shall be em¬ 
powered to purchase and maintain appliances for extinguishing fires 
in forests. 

Art 5. — Owners of forests situated in areas classified as being 
especially exposed to danger of fire obliged to form themselves into 
Syndicates for forest defence. 

Art 6. — Should the forests owners not have formed themselves 
into such Associations, the Prefect shall appoint a special Commission 
composed of the Conservateur des Eaux et des For€ts» a Councillor- 
General, a representative of the owners and a representative of the 
workers* 

Art 8 . — No compensation shall be given to foiest owners for any 
destruction on the part of the syndicates of brushwood groving on isola¬ 
tion strips 01 plots of land, provided this destruction does not hinder 
the growth, 01 regeneration, of the forest stands properly so-called. 

Art 9. — Whenever woods, forests, or wooded land are situated with¬ 
in 20 m* of a railroad, the Railway Company shall have the right, after 
duly advising the interested parties, to cut down the brush wood along 
a longitudinal strip 20 m. in width as measured from the outside edge 
of the railroad. 

Art xo. ■— In case of forest fires, the direction of the fire control 
operations devolves upon the Mayor, or in his absence, tbpon the head 
of the regular local fire-control Service of a syndicate of forest-owners* 

F* D. 

105. Forest Resources of the World. 

ZoN, Raphael and Spaeuawr, W. H. pp xooo, coloured maps ifi. 
The Official Record, VoL II, No. 39, United States Department of Agricul¬ 
ture. Wasliington, D. C, 1923, 

The giowth of timber in the entire world is equal to only two-thirds 
of the amount consumed, and the world's timber supply is steadily shrink¬ 
ing. Such is the situation shown by the authors', who ate economists 
of the Forest Service. The work contains statistics as to the extent and 
kind of forests; cut, growth and consumption of timber; ownership 
and legislation. W. S» G. ■ 



138 forestry 

ro6. Acacias, and the Re-Afforestation of the Maures and the KstfereJ 

(France). 

Kangin, (luspectexir des Kaux el Foiets). dtriiryrns (var 

normahs) et le reboisement des Maures ct de nCsteiel i cud ns ties 

Sdances de rAcaddnm d'Agriculture de Franre, Yol g, No. pp* 

Pans, 1923 ' 

The Australian varieties of Acacia with fannifeiotis baik, in gi^ucra! 
a nd especially Acacia decurrens, are calciphobous and prefei, sandy* 

clay soils The mehssima variety which is richest tn tannin has 
planted on uncultivated land in Natal, but it needs good soil atn! cannot 
stand frost or extreme heat The dealhaia variety has the loux‘st tannin 
content and should therefore be discarded. Acacia fwrmabs is the vrniidy 
that best combines a fair percentage of tannin with resist?iiice to slight 
frosts and excessive heat, further, it is not exacting as to soil. 

In South France, Acacia decurrens and ceitainly At acta dealhaia 
thrive well. It would be advisable to replant the siliceous massif of the 
Maures and Esterel, where many trees liave perished as the result of fires, 
•with young individuals of Acacia decurrens var. norm alts, after they have 
been acclimatised in the most fertile and sheltered spots. 

The re-occurrence of forest fires might be prevented to a certain extent 
by isolating the stands of resinous species that cover a large portion of 
the massif. R. 1). 

107. Handbook of the Forest Trees of the Belgian Congo* 

Vermoi^SSEN, C. Manuel des essences forestiiires du Congo belgi^ {IW* 
gion 6quatoriale et Mayumbe). Coloured plates and drawings, r Vol. in i 
XII + 292 pages, Brussels, 1923 (Published by the Agricultural Dcpartnieut 
of the Belgian Colonial Ministry). Price 25 francs. Biussels, 192 ^ 

The writer of this handbook, and the artist who designed the coloitTed 
plates, were sent to Africa in 1918 by the Department of Agriculture of 
the Ministry of the Belgian Colonies, for the purpose of collecting the 
information necessary for a book on the useful forest-trees of the Belgian 
Congo. The premature death of M. C. Vkrmoi^sskn prevented his denting 
mth all the data accumulated, therefore the work has been published 
in an incomplete condition and only describes sixty stwcics td lutes. The 
coloured plates represent the branches bearing flowers and fruit, the 
scientific name of the species being appended in every case. 

R. IK 

106. Timber Resources of Kenya^ Uganda and Tanganyika* 

The South African Journal of Industries, Vol. VI, No. 9, pp. 
Johannesburg, 3:923, 

The timber resources of the world are steadily diminishiiig and al* 
though reafforestation is being carried out in many countries, a number 

of years most before tbe cutting stage is reached, hence the import¬ 
ance of oa^ respecting new sources of supply, The following parti- 
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cttlars were obtained from the recent report of the delegation sent by 
the Government of South Africa to the above territoriess 

Kenya 

The forest areas of Kenya have been estimated at a total of 2 040 000 
acres --- 

Coast forests.'— They are tropical and extend from the tidal man¬ 
grove swamps to a height of about 1200 feet On the higher ground, 
ebony (Dalhergm melanoxylon) and mbembakofe [Afzeha quanzen$%s) are 
found. 

Ebony is procurable with stems up to 24 inches in diameter; the 
heartwood is hard and jet black 

Mbembakofe is a tree of large girth The timber is heavy, hard, 
bright red and of even grain. Weight 55-56 lb per cub ft. Eogs are 
obtainable in length up to 16 ft, and 17-18 inches square The timber 
is used for furniture, doors, etc 

Plain forests. — At an altitude of from 5000-6500 ft, detached 
areas of forest are met with containing muhugu {Brachylama ‘huUh%nsvC)^ 
munderendu [Teddaha sp) and muthiga [Warhurg%a ugandensis) 

Muhugu attains a height of 80-90 ft Timber light, brown, hard, 
easy to work, splits well, polishes, seasons easily, resists attacks of ter¬ 
mites. Weight 58-60 lb per cub, ft. Suitable for floor boards, parquet 
flooring, posts, etc., and also for railway sleepers. It is estimated that 
I 000 000 sleepers could be obtained from the slopes of Mount Kenya. 

.Munderendu is suitable for pick and hammer shafts Weight 5o-52lb. 
per cub ft 

Muthiga or Muziga, occurs in the cedar forests and grows to a height 
of 80-90 ft., diameter 18-24 inches It is heavy, not very hard, scented, 
pale-yellow, heartwood green when cut but turns brown Weight 53-55 lb. 
per cub. foot. Suitable for furniture, etc. 

Mountain forests. — These forests' far exceed in area the 
other forests. Situated on Mt, Kenya and Mt. Elgon, the Aberdare Moun¬ 
tains and the slopes of the escarpments, they are divided into two dis¬ 
tinct classes, viz, those m which cedar and those in which camphor are 
present, as these trees are never associated together. 

Cedar Eorests — The cedars (Juniperm procera) are the most 
important in Kenya ; they contain 70 % of the only two coniferous trees 
of the country, cedar and podo. The chief species composing the fo¬ 
rests are* — 

Cedar {fumpems procera), height 90-100 ft., diameter 36-48 inches. 
Timber light, soft, reddish-brown, scented* works easily, polishes, rather 
brittle, liable to crack, seasons well, does not warp. Weight, 38-42 lb. per 
cub. ft. Is not attacked by termites Suitable for pencil-making, but 
is harder than American cedar. Used locally for cabinet-making, floor 
boards, shingles etc. It is estimated that there are at least 50 ooo acres 
within 20 miles of the railway, yielding 500 cub, ft. per acre, 

Yellow-Wood {Podocarpus gracUior), bight, soft, yellow, fine grain, 
few knots, does not split, not durable, requites careful seasonig, liable 

• ' urn - 
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to warp. Weight, 33-35 lb, per cub, ft. Used locally for building con¬ 
struction. Obtainable in lengths up to 30 ft, s<|uaiing 18-24 

Musharagi {Olea hochsUiten), similar to black itomwotHb gio\vs to 
70-80 ft, diameter 24-30 m. Timber hard, heavy, straight-gtaitK‘d, ol!v<‘ 
colour, liable to crack and warp, not easy to season, saws, plincs am! 
polishes well Weight, 50-60 lb. per cub. it. Used fot Ueav\ t^nnstnir 
tion work, wagons, spokes, furniture. Not satisfactoy for nulway sloepcKs 

Miigaita {Rapanea fhododendrotdes)^ supplies a lightwnod, 
handsome marking, suitable for plywood and panelling. Weight, 42 44 Hu 
per cub ft 

Camphor Forests. — Occur in areas where the i.untall is 
not less than 55-60 in., at elevations of from 7000-9000 ft. 

The chief species composing these forests are : 

Muzaiti { 0 cotea usamharensis). The ICenya camphor lieo rcsmtihles 
the real camphor tree of China and Japan, but smells less siiongdy o| 
camphor Attains a height of 120 ft,, with a girth of 30 ft. Vety dm- 
able, hght, soft, easy to work, nch-brown, lough, ]>oli.shed well, splits 
well, but troisted grain is common, liable to warp. Can he supfdied iti 
baulks up to 30 ft., squaring 20-25 in. Weight, 34-36 lb. |H*r cub. ft.; 
resists attacks of termites Used in railway catriage const ntclJou, cab¬ 
inet work, etc. Suitable for railway sleepers, but probably too valuabli* 
for that purpose. 

Mueii (Pygeom afneanum), Red Stinkwood, belongs to the .same 
genus as muzaiti, attains a height of 8o-go ft., diameter 30-36 in. Sup- 
phes a heavy, hard, dense, dark-red timber, difficult to season, durabh\ 
not easy to work, will not take nails without boring, does not split* Weight 
47-49 lb. per cub. ft. Obtainable in lengths up to 20 ft., squaring 20-24 in. 
Used for railway trucks, wagon building; suitable for slecpt^rs. 

Sleeper Supplies. —■ The forests of Uast Africa are disap¬ 
pointing as sources of supplies for railway sleepers because oi the cost 
of felling and extraction and transportation to the coast, <ii,stanl about 
400 to 500 miles. These forests are chiefly on steep mountain slo|M‘h 
and ravines, which increases the cost of extraction, also, being suitable 
for cabinet-making etc,, tends to enhance the price. 

The timbers available in quantity, from which sleepers miglit lie 
tamable are: 

Yellow-wood {Podocarpm gractUor and P, milmjanm). Sleepers 
from this wood have not proved very satisfactory because tliey «lry*foi 
and break owing to brittleness. Sleepers creosoted by the RtiKeiMO 
process may be considered to have a life of about twelve years. 

Muhugu {Brachylena hutchinm) appears to be suitable for slee|iers 
^^thout creosoting, but it will be difficult to procure large quaiitities 
fr^ from curvature. Railway transport can hardly be provided to these 
forests under three years, as the survey for the railway is only now bding 
made; 25 sleepers, 7 ft. X 10 in. x 5 bi. are to be sent to T^uthm for 
test purposes. 

(Camphor Wood. This wood is perhaps too valuable te isleeperSi but 
samples are bekig sent to Durban for testing. ‘ * 

mil ' ' ... 
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Meun (Red Stinkwood) is suitable, if sufficient quantity can be ob¬ 
tained, 

Mttkinduli [Croton clhoitanns) is found 111 considerable quantity in 
the vicinity of Kaiiobi The wood is of close texture, but would require 
crcosotin.t?. It is estimated that x 000 000 sleepers could be obtained, 
this wood IS being tested as to its suitability for sleepers. 

Uganda Protectorate. 

The geographical position of Uganda prevents it from becoming 
an important exporting country, the natural outlet would be via the 
Sudan and Egypt, but until the Nile route has been improved this 
direction is not possible. 

The Minzira Forest, about 25 000 acres in extent, is situated on the 
Uganda-Tanganyika boundary, ten miles from Take Victoria, on the Ka- 
gera River, a swift, deep river now being used for rafting logs to the saw¬ 
mills. 

The chief trees of commercial value are 

Yellow-wood [Podocarpus gractlior), of which it is estimated that 
5 000 000 cub, ft. could be procured 

Nkoba [Baikem emimi), height up to 90 ft, coarse-grained, pinkish. 
Weight 41-43 lb. per cub. ft If cut and left in the forest is quickly at¬ 
tacked by boring beetles. It is estimated that i 000 000 sleepers could 
be procured. Tests for suitability will be made at Durban 

Mvule [Chlorophora excelsa). East African teak, grows to a height 
of 70-80 ft,, girth, 8-18 ft. The wood is coarse-grained, yellowish. Weight 
45-46 lb. Used for doors, panelling and furniture. Suitable for sleep¬ 
ers, but probably too valuable. It is estimated that i 000 000 sleepers 
could be obtained. 

Taganyika Protectorate. 

Very large forest areas are found on the southern slopes of Mount 
Kilimanjaro, within reach of the railway line to Tanga, or via the Voi 
junction to Mombasa. The chief timbers are Podocarpus, Mvule, 
Marsuhma (botanical name unknown), and Msau (bot. name unknown). 

Marouhma is suitable for furniture, weight 53 lb. per cub. ft, but 
is too valuable for sleepers. 

Msau, locally known as mahogany is suitable for furniture making. 

Samples of many of the above timbers have been sent to the De¬ 
partment of Mines and Industries at Pretoria. W. S. O. 

109. The Yield, Types and Distribution of Sal Forests in the United 

Provinces, India. 

Smythies, E a. (Conservator of Forests) and Howard, S, H (Imperial 
Silviculturist Dehra Dun). Indian Por&st Records, Vol. X, Part III, pp. 
27-45. Dellu, 1923* 

In this publication the authors give a very full account of the Sa 
Forests in the United Provinces, treating the subject under the follow- 
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ing heads: Introduction; distribution of Sal forests ; methods used in 
preparing the Yield Table; notes on Yield Table, classification of Sal for¬ 
ests by types; Yield Table with curves. W. S» G. 

no Extraction of Broad Gauge Sleepers from Nepal. 

CoivniJ^R, J, V (Deputy Conservator of Forests). Notes oiitiie Work of 
Indian For&st Records, Vol. IX No. 9, PP SA9-554* fig« 13 phite to. 
Delhi, 1923 

In 1918 the Government of Nepal offered as a War gift to the Bntish 
Government 200 000 broad gauge sleepers free of royalty, from the Napa! 
sal (Shorea robusia) forests of Raman in the valley of the Sarda rivei, on 
condition that the extraction of the sleepers should be carried out by 
British agency. The author was entrusted with the charge of this work, 
of which this note is a detailed description. The repoil is illustrated 
with photographs and plates, and gives particulais of expenditure 


111. Summary of Results, of Treated and Untreated Experimental 
Sleepers laid in the Various Railway Systems of India* 

PEARSON, R S. (Forest Economist, Forest Research Institute, Delira 

Dun, U. P) Forest Bulletin, No. 53, 28 pp. Delili, 1923. 

Results of experiments made for the purpose of testing the durability 
of certam Indian woods with a view to their use as sleepers on the Indian 
railways. R D. 

112. M&quis ’’ of “ Yana ” {Conocarpus erectus) in Cuba* 

CORRAiy, J I. Rodales de Yana (Conocarpus erectus). Agrwiiliuni y !^ootec- 
ma, Vol. II, No. XI, pp 366-370, tables 3. Havannah, 1923, 

The “ Yana ” which forms great stands in the vicinity of the Cuban 
coasts, is a source of excellent charcoal. The author suggests tin it this 
tree should be used for afforestation as it thrives in the island, lie r<.*- 
calls the general rules to be followed in afforestation, and express his appro¬ 
val of some recent legislative enactments passed for the protection of 
Conocarpus erecta and forbidding the trunk being cut below 90 cm. from 
the ground . J, p. C. 

113. Production and Export of Brassllian Timber. 

Db AXfENCAR, P. A exportagao de luadeiras. BraziUFerro^Carnl, Year 
XIV, Vol. XXV, No. 316, pp. 468-469, Rio de Janeiro, 1923. 

Dr Deoclecio be Campos, Commercial Attache of Brazil in Italy, sug¬ 
gests to the Minister of Agriculture that a Commission of Experts presid¬ 
ed over by the Director of the Intelligence Department of tlae Agricultural 
Ministry should be appointed for the purpose of maldng enquiries with a 

[ 110 - 113 ] . * 
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view to increasing the exportation of Brazilian timber, a product still lit¬ 
tle known abroad 

The Commission has recently drawn up a report embodying the meas¬ 
ures necessary foi the expansion of the trade in Brazilian timber which 
certainly has a great future. These measures include: i) improved means 
of transport (road-making (I) and harbour-works , building sailing-vessels 
for the exclusive transport of timber) * 2) low transport tariffs; 3) supply¬ 
ing the capital required for scientific clearing and re-planting , 4) building 
storehouses and warehouses and the granting of credit on the deposit 
certifi.cate (advancing up to 70 % of the value of the goods stored); the 
wai rants system has already been organised in Brazil, but at present 
great difficulty is experienced in applying it to deposits of^ timber owing 
to the bulky character of the product, 5) care of the forests and re¬ 
afforestation ; 6) standardisation and classification; 7) abatement within 
reasonable limits of the export duty on timber 

The exportation of timber from Brazil is rapidly increasing, in 1920, 
123 394 tons were exported, in 1921, 100 499, and m 1922, 130 956, the 
value being respectively 20 500 000, 17 977 000 and 22 117 000 milreis 
(i milms = 2 shilling and 2 pence at par) 1? D. 

114. Musanga Smithii on the West Coast of Africa. 

ChauoI', C. Be Parasolier, ou Combo-Combo, Musanga Simihi% R. Br. 
de la Cdte occidentale d^Afrique UAgfonomte ColoniaU, Year 9, No. 71, 
pp. 129-135, Paris, 1923. 

A description of Musanga Smifhii R. Br., the most charcteristic tree 
of the West Coast of Africa The author gives an account of its habit and 
the possible industrial uses to which it might be put. R. D. 


IvIVE STOCK AND BREEDING. 


Hygiene. 

1x5. Yadil on the Farm* 

The Bnsiol Times and Mirror^ January 26, 1924. 

The new antiseptic Yadil is a colourless liquid made from the 
essential oil of garlic, wHch although equal to carbolic acid in germi¬ 
cidal strength is claimed by the discoverer to be harmless to cell-tissue. 

(i) Transport improvements liave been the snbaect of numerous studies in Brazil See : 
Soctedade Fhmtneme de AgricuUura e InduUnas ruraes, Memona Mxposthva e jushftcatim do 
Projccto de Lei de Of^anismdo Technico*AdinmiSimtiva> do Smi^o de Viacdo Mummpal no 
Esiado de Rio de Janeiro formutada pelo Dr Enrico Teixbira EriXE e apresentada ao XX Conr 
gfes$o Nmioml Estradas de Rodagem em novembro de 1922, Eio de Janeiro, Siburu Baimti e 
Cla, X9»3 {Ed.) 
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It has been tested in veterinary practice and has been proved 1 o be 
beneficial in the cure of many diseases of stock and poultry, and is also 
a powerful preventive of disease The antiseptic can be taken inleinally, 
or used externally, and is very wide in its ajpplications, W. 

ii6 A Note on Ar^asidae found in the Punjab. 

Cross, H B. and Tat^X, P (k DepnrhncPil of Agrkultmc, IhiUjoh, 
inary BuUehn, No. 9, pp. 13, plates 5. Baliore, 1922. 

A contribution to the bionomics of the Ixodidiae (licks) of India. The 
two genera, Arges and Ormthodorus (fam. Argasidae) are desciibed and 
also the various species found in the region. A. persicm (transmission agtnit 
of avarian spirochaetosis), A. vespertihoms, A savignyi^ A» lakomLW, 
and finally, a species recently designated as 0 . crossti by Prof, BnoMin' 
which is regarded as one of the agents of the transmission of surra. 

(). T, 

117, Cutaneous Vaccination against Anthrax in Horses, 

Brocq-Rousseaxj and Urbain. Cuti-Vaccination et Cuti-Immumt^ an* 
ticharbonneuse chez le cheval Reouetl de MMeotne vdUnnawe, VoL XCIV, 
No. 24, pp. 482-487. Pans, 1923- 

The author have found as a result of experiments that cutaneous 
vaccination against anthrax is possible in the case of the horse. 

The immunity acquired is complete and lasting. No antibodies take 
part in the process P, D. 

118 Experiments on the Disinfection in Mammals# especially in Rel¬ 
ation to Dourine in Horses. 

IWAKOW, B. (Moscow). {PamsUology^ Vol XV, 1923, pp, 122-127}. ihiUeiin 
d& PInshiut Pasieur^ M^crohiologie, Vol. XXI, No 23, p. 927. Paris, 1923. 

The author set himself the task of removing the viiulence of the sper¬ 
matozoa of stallions affected with coition di.sea.se wiihtmt ilestroying the 
fertilising property of the male cells. He advises that the vagina shouki he 
washed before, and the penis after, coition with a i : lu ot^) diluiton «>f 
vSalvarsan, or Neo-vSalvarsan, in physiological water. It is a<ivised also 
that his method of artificial fextihsation (r) he adopted and the addition 
of the above-named solution to the seminal fluid.. The penis may he 
smeared with an arseno-benzine ointment (i : 10 000), G. Tg, 

119. Pyoktanin coeruleum for Treating Summer Sores In Horses* 

Poccoi^iNi, S. Ba pdoctanina violetta ncl trattamento delie pmghe estive degli 
equini. La CHnica Vetennana^ Year XBVI, Nos. lo-ii, pp, 7ir-7i2. Milan, 1923. 

Good results have been obtained with an alcoholic solution of pyok¬ 
tanin coeruleum (made by the firm of Merck in Darmstadt) in the treat¬ 
ment of granular dermitis in horses. G, Tg. 

(it) S^e JR. l9dJ3, ISTo. 416. 
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120. The Ranunculus and Haemoglobinuria in Calves. 

ORTiMAiyDi, H/. mid Paouarini, T. (Veterinari comimali, XJificio d'igiene del 
Commie di Modena), ly^emoglobmuna dci vitelli nel Modenese. La Clinica Ve- 
iennaua, Year XlyVI, !Nos lo-ii, pp. 604-015 Milan, 1923 

In the I^rovitices of Modena and Reggio, where the cheese-making 
industis much developed, the farmers are induced by high profits to 
sell their milk to the cheese factories where it fetches an excellent price. 
This practice is very detrimental to calf-rearing, for the young animals 
arc weaned too early (25-30-40 days after birth), and fed on a diet of 
fresh and dry fodder, meal and cakes winch is quite unsuitable to the still 
weak digestive system of sucking-calves 

The authors report cases of haemoglobinuria in the Province of Modena, 
and are of opinion that this diet results in the general physiological dete¬ 
rioration of the young organism partly by changing the chemical proces¬ 
ses taking jilacc in the stomach and intestines, and more especially by alter¬ 
ation of the quantitative and qualitative splitting up of the fats in the 
intestine. This causes the consequent formation of lipoids with a strong 
haemolitic action, or brings about the liberation of cholesterin in a free 
state and not in the ethereal form (oleate, palmitate). In both the latter 
cases, haemoglobinuria is caused that would seem, according to the authors, 
to be accelerated by the large quantity of ranunculus plants eaten by the 
calvCvS The most common species of Ranunculus {R hulhosus, R, veluU'- 
nus, R, scekmtUs^, R. arvensts, R. Ftcaria, etc.) are found in spring through¬ 
out the wide .stretches of grassland in liniiha covering the ground with 
their luxuriant growth. 

The sapotoxin present in the ranunculus does not seem to have the 
property possessed by some saponins of combining with the traces of choles¬ 
terin present in the blood serum and thus becoming innocuous. It ap¬ 
pears to retain unaltered its haemolytic power, that is to say, its property 
of entering into combination with the lecithin of the erythrocytes. 

G. Tg. 

X2T. The Bacterial Content of Cow Faeces. 

AiAEJsr, P. W. (Bacteriological Department, WavShmgton Experiment 
Station, Pulmatx, Washington). Journal of Dairy Sc%mc$, Vol VI, No, 5, 
pp. .s|7<h4B2. Baltimore, j<)23. 

In estimating the contamination of milk, it has hitherto been reck¬ 
oned that the average number of bacteria present per gm. of cow faeces 
is 5 millions, Dr. Prxtcha, however, stated at the Nineteenth Annual 
Meeting of the Society of American Bacteriologists that the above faeces 
when in a dry state may well contain one billion bacteria per gm. The 
writer consequently wished to verify these data and to obtain further 
evidence on the subject. On making suitable cultures of desiccated cow 
faeces, he found the number of bacteria present reached 9 million per gm. 
and in one case, it exceeded 16 million per gm. Had he employed syn-, 
thetic nutrient media and a hydrogen-ion concentration of 6,8 to 7.3 he 
could have obtained higher figures. 


aco —* M'f* 
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It is therefore necessary to modify the ideas at present held as re¬ 
gards the bacterial contamination of the milk on the market. 

G. Tig. 


122. Camel Trypano-somiasis in Turkestan. 

YAKiMor'r*', W I< (i) A propos du Trypanoma mme. Kohl-\mknnov. 
(2) A propos de la trypanosonuavse des chameaux russes [Ihilktui de la So- 
ciiU de Paihologie exohque, voL XVI, pp 249 and ■^14, 1923)* Htilhdtn de 
Vlnshhit Pasteur, Microbiologie, Vol XXI, Ko 23, pp 925“92 (j Paris, 19^3, 

Two notes dealing with camel trypano-soiniasis in Turkchtan, and espe¬ 
cially in Russian Turkestan, the Ural region and the Governmenls of Astra- 
kan and Saratov. The most noticeable symptom ot the disease is h^^per- 
trophy ot the lymphatic glands, particularly ot the deep cervical lymphatic 
glands. G. Tg. 

123. Surra Trasmission Experiments. 

Cross H (Camel Specialist) and PAtEn P G Deparlment of Agrit nlluyt^ 
Veterinary BulleHn, No 5, I9pp, tables 7 I^ahore, 1923* 

An account of experiments carried out in the Punjab on dogs, rab¬ 
bits and white mice with the object of determining whether suira is trans¬ 
mitted by the agency of Tahanus albtmedius (very common in the r«‘gion), 
Tabanus bicellosus, J. virgo, T persis, a tahanus which has not yet been 
identified, and of Ctenocephalus felix. The authors give a detailed descrip¬ 
tion of the life-history of all these insects. The numerous experimental 
data are given a table which shows that transmission could hanlly ever be 
produced except by allowing Tabmus to feed on camels suffering front try- 
panosomasis. Negative results, in all but two cases, were obtained when 
the parasites were fed on infected dogs, rabbits and buffaloes. 

G. Tg. 


124. The Agent of Contagious Agalaxy and Its Cultivation^ 

Bridri^, J. (Chef de Laboratoire 4 ITnstitut Pasteur do Paris) and 
NATXKN, A. (Chef de Laboratoire 4 ITnstitnt Pasteur d’Alg< 5 rio). Ua lutcrrslH^ 
dePAgalaxie contagieuse et sa culture in vitro, Rectml de MMecim VtWnfmire, 
Vol XCIX, No. 22, pp. 441-444. Paris, 1:923. 

Bacteriological and histological research had failed to discover the 
specific agent of contagious sheep agalaxy, all that was known being that 
it could pass through certain filters (BERKEFan, Sxlbersmith filters). 
The authors, however, appear to have identified the micro-organism as an 
attenuated body 5 microns long which occurs under different forms, but 
retains its given characters in cultures. It is interesting to note that in 
some of its characters it resembles the agent of contagious peripneumonia 
which was the first filtrable virus ever cultivated (Nocard, Root, 
and BtrjARDlN-BEAUMETZ). 

0. Tg. 

t,. luihMkl 
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125, Diseases, Ailments and Abnormal Conditions of Swine. . 

White, T P. (Assistant Chief, Division of Hog-Cholera Control, Bureau of 
Animal IndUvStry), O' S Department ofAgYicuUnref Farmers* Bulletin, 1244, 
26 pp figs. 8 Washington, D C 1923 

A popular description of the symptoms of the various aiffections that 
may easily be mistaken for hog-cholera dunng an epizootic outbreak of 
that disease. The author also treats of other pathological conditions, which 
at all events in their incipient stages, can well be controlled by the pig- 
breeder himself. Another object of this publication is to prevent, by 
means of the diffusion of the most elementary rules of hygiene and 
prophylaxis, the very frequent losses entailed in the transport of large 
numbers of swine from the breeding Stations to the abattoirs, or the 
butchers. G. Tg 


126.. Vitamines and Their Relation to Poultry Diseases. 

BEATIDETTE P B The National Poultry Journal, Vol, IV, No. 188, pp. 502- 
503 I.Kmdon, 1924 

The author studies the effects produced on the health of poultry by 
the lack of the different vitammes A deficiency in vitamine A induces 
xerophthalmia, slow growth, and symptoms of languor together with loss 
of flesh frequently accompanied by diarrhoea The comb turns pale, or 
bluish ; in the more advanced stage of the disease, the eye is surrounded 
by a whitish, easily detached deposit with no special odour. Postmortem 
examination reveals a contracted oesophagus on the upper, or lower, por¬ 
tion of which appear small whitish bodies of the size of a millet seeds. 
The kidneys, ureters and heart are filled with a white deposit of urates, 
the liver looks as if it were powdered with talc. All that is needed to cure 
these symptoms is a diet rich in vitamine A , their occurrence can be pre¬ 
vented by giving the poultry green food in summer and germinated oats 
during the winter. The absence of vitamine B, causes polyneuritis or beri¬ 
beri, evSpecially in chicks ; the head is thrown backwards, and the legs 
become paralysed. The sick bird is always very thin. Postmortem exam¬ 
ination shows the muscles of the chest to have become almost entirely 
atrophied; the internal organs, especially the muscles, assume a dark 
colour. Power of locomotion can be restored to the bird after a few 
hours by giving it a solution of yeast; and within the next 24 hours, all 
the symptoms, with the exception of the emaciation, will have dis¬ 
appeared. 

A deficiency in vitamine C gives rise to scurvy but without producing 
any of the characteristic symptoms, or anatomical lesions, usually accom¬ 
panying that disease. Where vitamine D is absent, rachitism appears, 
especially in chickens, which though they appear strong, and vigorous, are 
unsteady on their legs. This disease can be prevented by adding 5 % of 
cod-liver oil to the ration. It should be remarked that chicks must have 
air and exercise. The experiment* seems to prove that if hens are fed 
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tation poor in vitamin.es, tlie number of fertilised eggs failing to hutch out 
is larger than when the diet of the birds has been normal and coinpkte. 

l\ D, 

127 Entero-Hepatitis in Young Turkeys. 

Panissex, b. (Professeur h FEcolc d^Alfott). b^Enidiodk^patite ties din- 
donneaur. La Vte Agncoh et RuraU, Vol, XIII, Year iz, No, 40, pp. 40- 
401, Pans, 1923 

Entero-hepatitis is a contagious disease that often pioves fatal to 
turkeys ; it chiefly attacks selected breedmg-stock and young birds. The 
author describes the external symptoms and also the anatomic lesions re- 
vealed by post-mortem examination Parasitic iniectioii, moulting, the 
mating season, and the presence of intestinal worms are all favouralde to 
an outbreak of this disease of wliich the agent is at i>resent unknown. 
Contagion is conveyed in a very laige number of ways, and can only be 
prevented by scrupulous cleanliness, a vsound and varied did, and by 
protecting the turkeys from external parasites If a turkeydanu is attacked, 
all the birds must be killed, and the entire premises carefully dLsinfecte<l 
before breeding can again be begun, P. I). 

Breeding. 

128 Studies of the Chromosomes X and Y and of their Grossing-Over* 

I — Tatua Aida (Higher Technical School, Kyoto, Japan). On the 

Inheritance of Colour in a l^resh-Water Fish, Aplocheilus iatipe^ Tamtnick 
and Schlegel, with Special Eefeience to Sex-bitiked inheritance, ikmkm., 
Voi VI, No. 6, p. 554“573» flgs. 0, bibliography. Baltimore, tqzi. 

II. — WnroE, O A Peculiar Mode of Inheritance and Its Cylohsgkial 
Explanation Comptes rendus des Tmuaux du Labovatoin Carisberg^ Vol. 14, 
Ho. 17, pp. 1-9, figs. xo. Copenhagen, X022. 

III. — Ibid. One-Sided Masculine and Sex-binked Inheritance hi Le* 
Ustes reticulaius Ibid., Vol. 14, No. 18, pp. 1-20, plates i. hllilbgraplty. 
Copenhagen 1922, 

IV. — Ibid. Crossing-Over l^etween the X and the Y ClmnmjHcmies in 
L$U$te^. Ibid., Vol. 14, No, 20, pp. 1-19, %, 1, bibliography. Copeniiagciu 

I. — The author studied the hereditary transmission of 5 characterB 
in the fresh-water fish, Aplocheilm htipes, Temmick and ScUegel. He 
believes, as a result of his researches, that the factor for one of these char¬ 
acters, which is dominant as regards the others, must be present in the 
chromosomes X and Y. He also obtained phenotypes that can only 
be explained by crossing-over, as is shown by the diagrams I and II* 

II. — The author made a cytological study of the fish LehhkB r^im- 
l&fMs and found 46 chromosomes in tlie somatic cells, and 23 chromosomes 
in the gametes of both sexes, thotigh he was unable to dktinguWh the 
sexual oelle of the autosomes. Basing his opinion on the observations of 
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Diagram I 


Xr Xr X Xr Yr 



XuXr XiYr X XrYr 



stKt XrYR XrYr XuXr 

Diagram II. 

XR Xr X Xr Yr 



XrXr XRYr XRXr XrYr Xb Yb XrXr 

I and II '— Crossing over in Aplochctlus latipes 

J. Schmidt (i) he supposes that the males have sexual chromosomes 
of the X Y type and the females, sexual chromosomes of the X X type, 
the unilateral transmission of certain characters from father to son being 
due to factors present in the chromosome Y 

III. — A study of the transmission of secondary sexual characters in 
Lehistes reticulatus The secondary sexual characters of the male are also 
transmitted according to the laws of sex-linkage, which proves the pre¬ 
sence of their factors in the chromosome X. This chromosome would 
appear to be homologous with the chromosome Y which confirms the 
hypothesis brought forward in the preceding study. The author describes 
4 kinds of chromosome Y that all contain the factors for certain colours 
and 2 kinds of chromosome X in one of which the colour factor is lacking. 
When the latter chromosome comes into play, we have one-sided mascu¬ 
line transmission of the secondary sexual characters, whereas when the 
chromosome X contains all the factors, the transmission of these characters 
is a combination of one-sided transmission and sex-.linked transmission (2)* 
The author also draws attention to a cross where there seems to be a cross¬ 
ing-over between chromosome X and chromosome Y. 

IV. — In order to ascertain whether there was any crossing-over be¬ 
tween chromosomes X and Y in Lehstes, the author carried out some ex¬ 
periments with a variety of this fish in which the male ought to have 
factor m in chromosome Y, and a factor e in chromosome X. He obtamed 

(x) Tile Genetic Behaviour of a Secondary Sexual Character. Comptes rendm d$s impmx 
LabOfOiioirfi de Carhberg^ Vol. XIV, No. 8, t^zo* {Bd) 

(a) The author speaks of one-sided trasmission when the factor is situated in dhro* 
xahsome T, and of $ex-3inked trasmission wh^ the factor is in chromosome X, 

• , E#i«3. 



BREEDING 


150 


Diagram III. 


XoXo X XeYm 


XoXe X XoYm x XoXo XoXe XoXo 


XoXo XoYm XcXo XoYm XoXo XoYm 


XoXo X XoVm XnXo 


XoXo X XoYciu XoXo XoXc XoYm (1»1 


XoXo X XoYcm XoXo XoXe (C)XoYiu x XoXo 


Xo Xo Xo Yem 


XoXo Xt»V*« 


III, — Crossing over, between Chromosomes X and Y m LcbhU*^ uiuulatus 

several individuals (amongst others, A-B and C in diagram II) ol which 
the genotypic formula could only be tlie result of the cn^ssing-ovcr the 
chromosomes X and Y of the male parent. From the results of these 
experiments, he also concluded that the chromosomes X and Y respectively 
contain a recessive female sexual factor and a dominant nnile sexual fac¬ 
tor , he further believes these two allelomorphic factors to he siuulai to 
other genes, seeing that they are bi-locaUsed in their chromavsoine and 
more or less, linked with other factors. 


Breeding. 

i2g. Inheritance of Coat Colour in Horses (t). 

MoMiANr, A. (Professcur h rtTniverslU^ de houvulu). di^ ta 

couleur de la robe ches!; le cheval. Joitvnal Uela SoniM NaiUmate dn Agva iiiintFsH 
de Belgique, Year 5, KovS. 47-4B, pp. 3^»<)-370, 37^-370. Brus-sels, 10^3. 

The studies of SimTONAOT, Wau'hj^jr, Grampb, Hurhi\ Buxhow, 
and especially of WEOTwoiiTH, have shown that a series of genetic factors 
are involved in the determination of the different colours of the coat in 
horses. Some of these factors serve as the basis of the pigmentation, 
others axe epispatic, viz., they inlhbit, or weaken, the action of the firni 
set of factors, while another set seem to add some acceSvSory to the coat 
colour altering its shade, but leaving unchanged the eftect of the basal 
factors. The author, after citing actual instances of all these genetic 

(x) Se^ a?. X9«x, Ho. XX40; R, No. (Bd.) 
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factors, points out that the knowledge of their existence would throw light 
upon the parentage of a horse in many cases where this is a matter of un- 
certainity, and further, that it proves every individual's power of trans¬ 
mission to be limited to the characters of its own germ-cells In any 
case, no individual transmits coat colour better or worse, than another, 
therefore the colour of the coat is no sign of individual prepotency and 
cannot be affected by any ancestor, for it depends solely upon direct trans¬ 
mission from the two parents, in other words, coat colour is immediately 
dependent upon the parents. Hence, from coat colour no other hereditary 
characteis can be inferred. The colour, or shade, can have been transmit¬ 
ted in its entirety to the offspring without it following that the other 
hereditary characters of the parents have been transmitted to the same 
extent In fact, these laws do not seem to confirm the very commonly 
held opinion that the progeny of given stallions, or mares, will have a 
certain coat colour They are, However, more useful to the breeder, 
since colour is no evidence of the prepotency of an ancestor having the 
same characteristic pigmentation. G. Tg 

Horses 

130 Reduction of Cartilage, a Functional Adaptation. 

Mensa a (Direttore dellTstituto di Chirurgia Veterinaria della R Uni* 
versita di Modena) Di mi « equus apertus ante» acqusiisto per adattamento 
funzionalc. II Nuovo Ercolam, Year XXVII, No 21, pp 295-303, figs 3; 
bibliography, Turin, 1923 

Among a drove of horses sent for slaughter from Dubiana to Trieste, 
the author found one animal that presented an interesting case from 
the point of view of functional adaptation. 

This animal was distinguished by an extreme reduction of the dorsal 
cartilage of the scapula. 

It is perhaps worth while drawing the attention of stock-breeders 
and anatomists to this peculiarity, for the author states that he has himself 
met with a similar deficiency in cartilage development in Dalmatian and 
Yugo-Slavian horses of the same type as the animal in question. The 
scapular cartilage in these cases was reduced to the extent of forming a 
short, narrow appendix G. Tg, 

131. Cost of Upkeep of Six-Horse-Team Unit in New Zealand. 

Fawcet^t, B. J. (Asst. Instructor m Agriculture, Clnristchurch) New 
Zealand Journal of AgncuUurei pp. 355-3fi4» Tables 8, Vol. XXVII, No. 6. 
Wellmgton, 1923 

In undertaking this work the author's idea was, largely, to suggest 
to farmers the great importance to themselves of an exhaustive inquiry 
into the costs of raising farm produce. In working the investigation the 
following points were kept in view: i) the cost of maintaining a six- 
horse team for one year; z) the cost of cultural operations per acre> cal- 
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Ciliated at 150,175,200,235,250 and 275 working days per annum. Twenty- 
seven farms were selected and visited personally to obtain the required 
information, and from the data obtained it was shown that the average 
cost of upkeep of six horses and equipment is £548-5-8 per aniuini, or 
£592-9-8 for seven horses and equipment. 

The power unit is the most expensive item on the farm and bad man¬ 
agement of the team alone will cause a debit balance, as everyday the team 
IS idle the cost to the farmer is nearly £2, for wliicli there is nnietiiin. 

W. vS. ('. 

Cattle. 

132. Determination of the Surface Area of Cattle and Swine. 

Hogan, A. G and Skouby, C. J. (Laboratory of Animal Husbandry, 
College of Agncultuie, University of Missouri). Journal of Affrititllural 
Research, Vol. XXV. No. 10, pp. 419-240, 2 plates, bibliography. Wnshiug- 
ton, 1923. 

The authors first describe the work that has already been done in tliis 
direction and give the chief formulae still in use. They then pa.s.s on to 
treat of the experimental method they have them.selvcs adopted for esti¬ 
mating the body area of living animals. By means ol tough paper of known 
weight per sq. foot they obtained an actual mould of half the body, from 
which could be estimated the body area of the animal by a simple calcula¬ 
tion. In order to test the accuracy of the results thus obtained, the authors 
made measurements by triangulation on the hides of animals that had Iwii 
slaughtered. The difference proved less than 0.5 %. In catciilating 
the formula, the authors use the measurement “length of liody,” via., 
^e distance between the top of the withers and the point of the isc-Uium, 
in cattle, and the root of the tail in swme. They give tlie exact nuutoin- 
ical position of the following points * “height of withers ” between the Slid 
and 3nd thoracic vertebiae in cattle, and between the ist and ami in 
sudne; “ point of the ischium ’’ is the ischial tuberosity ; the " root of the 
tail “ is the point of its attachment to the body. Tlu* weight of the uniiiud 
should be determined when the measurements are taken and at a time 
when the subject of the experiment has not recently eaten, or drunk. The 
experiments were made on cattle of ordinary and .selected races resjiect- 
ivcly; the age of the animals varied from 6 weeks to 8 years, ami t he ir 
weight ranged, from 55 to 842 kg, the body length varying fr<im 6r to 
17a cm. Their condition varied from quite thin to a fine finish. The 
swine were pure-bred Boland-Chiuas, Duroc-Jerseys and Yorkshires; 
age ranged from 3 weeks to 3 years, and live-weight from 2.5 to 178.1 1^. 
The body length was from 24 to 132 cm. Their condition varied from 
quite thin to very fat. The authors give tables showing the live-weight, 
the length of body, and the body surface. They then calculate the for¬ 
mula: S»!*W4XL6 xK where S « body surface, W ■*! live-weight, 
L *!> length of body in cm., and K is a constant, which is 217.03 in the case 
o£^ cattle and 175 in that of the swine. In the following tables, the 
authors compare the respective results obtained by measurement and by 
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calculation both according to their own formula and to other formulae 
that are also in use A careful study of the data shows the authors' for¬ 
mula to be applicable in all cases and for all animals, since the maximum 
error always remained below 5 5 % P, D. 

133. The Vosges Cattle Breed (i) 

BojoXyY A (Vetennairc Secretaire gcin^ral de rCnioii agricole de Tar- 
rondissement de Saint-Did) Ba race bovine vosgicnne Revue de Zootec 
Year 2, No ii pp. 357-367 i sketch, figs 2. Pans, 1913 

In October 1922, the Agricultural Director of Alsace-Lorraine started 
a Herd-book for Vosges cattle The animals of this breed are small, but 
thrifty and hardy, being thus well suited to a country with limited agricul¬ 
tural resources. All conversilinear, or concurvilmeai, hybrids due to the 
penetration of the I^riburg and Dutch breeds, are excluded from the Herd- 
book, With a view to replenishing the herds of cattle in the region which 
suffered severely from loss of its live-stock during the War, a large number 
of the most different breeds (Friesian, Dutch, Swiss, Norman, Breton, etc,) 
were introduced, so that at the present moment, there are in the Vosges, 
many hybrids resulting from haphazard crossing, and the pure-bred indiv¬ 
iduals of the native breed have consequently been still further reduced. 
During the last fifty years, the native cattle have been driven from the Vos¬ 
ges plateau by the numerous infiltrations not only of the Dutch type, 
but also of the Montbeliard breed so that in order to find the pure-bred 
aboriginal stock, it is necessary to search the chain of the Vosges and 
ascend the valleys of the Moselle, Meurthe, Poutroye, etc. In the Cantons 
of Gerardmer and of Corcieux, nothing but heterogeneous hybrids exist, 
and if in the upper valleys of the Sarre and of the Zorn, an occasional 
pure-bred animal may be discovered, it is lost in the mass of cross-bred 
cattle that increase in numbers as Saverne is approached. 

In the Herd-book, the distinctive characters of the Vosges breed for 
the districts of Thann, Colmar, Guebwiller, Ribeanville, Selestat and 
Molsheim have been fixed as follows: skull: brachycephalic with pro¬ 
jecting nape of neck ; horns black, or with black tips, and round section. 
They arise at the sides and then curve upwards, the points being bent 
back ; proflk straight, forehead straight, face short and flat, muzzle wide; 
height : bulls and bull-calves, i.20-1.25 m.; cows and heifers minimum 1.15- 
1,20; coat ebony black, with large white patcli on back and white stripe 
extending from front of chest to groin; the sides of the neck and of the 
barrel should be bkck and also the upper part of the legs; the legs are 
often spotted ; the head is wlute, with spots, the eys are encircled with 
black, the tail is white; the muzzle is grey or black ; the udder often cover¬ 
ed with hair, the teats are black; the hoofs black, or striped with black; 
depth of chest usually half the height at withers, width of chest and 
width of pelvis a third of height at withers The Vosges breed is a sin¬ 
gle purpose breed producing milk rich in butter-fat. The animals are 

(x) See R. Jtily-Sept., p* Sx8. 

" im 



154 


CATTI.B 


thrifty and agile being well suited to granitic or sandy land ; they are 
energetic, resistant and quick workers. 

The author gives the following data respecting tiie milk pio<hicing 
capacity of the Vosges cow total milk yield of cow of avinage weight 
(420-450 kg.) 2100-2200 lities distributed a.s follows, fust month altei 
calving, average of 12 lities daily ; latei, up to the 7IU month induhive, 
average of 8 litres daily, during 8th, 9th and rolli mt)iiths an a via age of 
4 litres. Thus, the average daily yield is 7 litjes. 01 the total aibo 
litres, 160 litres are used for feeding the calf 

As a rule, 7-8 litres of this milk are rcrpiired foi maknig t kg. t){ 
cheese; therefore about 250 kg, of cheese can be made annually on au 
average from the milk of a single cow <t. 'fg. 

X34 Horse-Rumped Cattle at the Piedmontese Breeders* Con||ress 
(Mondovi, 1923 ). 

134 Communicated by Prof. BrroRB MASCHHnoNi (lahero docenle dt s^or^Un^nia 
alia Scuola Superiore di Vetcrinaria di Toiiuo) thiough the Ddegate of Italy 
at the International Institute of Agriculture 

The term « horse-rumped»is apidied to cattle that pos.scss troin their 
birth a large rounded rump with well-develoix'd muscles, projixiing but¬ 
tocks sometimes separated by a deep gioove ending at the point «)f attach¬ 
ment of the tail as in the case of a filly belonging to a hea\^^ cli aught breetl 
This horse-shaped rump does not, however, always develop in a legnlar and 
uniform manner, for while in some cattle it is scarcely noticeable, in rdhers, 
it attains a considerable size. Purther in certain animals, this rump is 
developed in the anterior-posterior direction, but in others, the muscular 
masses ate much developed to match with the ilia, in which case, tin* front 
part of the body is much broader than the hind part MoreoViU, in the lat¬ 
ter individuals the muscular masses are much devek^l>ed in keeping with 
the shoulders. 

These honse-rumped animals also called double-tumptu! cattle (a 
%foppa dQppia),Qt cattle with hoi sen' haunches dn hVencU A ad dc pmdam^ nt 
muloi, in German ioppeUender) ate to be found in breetls differitig from one 
another considerably in moiphological characters such as, for instance, 
the Charolais, Putch and the Italian Piedmontese and Detnonte breeds, 
Since this anomalous structure had never been the object of 
research, the author has recently systematically studied the Piedmontese 
and Demonte breeds in which it occurs. Piedmontese cattle with tWs 
characteristic are chiefly reared in the Albese and Saktzzesc districts. 

The hoise-rumped individuals of both the above breeds are nt once 
distinguishable from ordinary calves by the following characters : thin soft 
skin, very well-developed muscles of shoulders, loins, croup, buttocks; 

, chest sunk, abdomen narrow; legs somewhat short; hocks straight; very 
slender knee-joint and lower hoclc joints ; serious defects of eejuitibrium; 
wlva and teats of cows always small* 

When slaughtered, the digestive canal, together with the fat of the 
adipose tissues and of the mesentery^ form a small muss, there is little kidney 
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at; the subcutaneous layer of adipose-cells is thin, the flesh is lighter in 
colour and of a finer softer texture than that of ordinary cattle, so that 
it easily disintegrates when rubbed between the fingers, the muscles are^ 
much developed and free from intra and intermuscular fat, bones small. 

The net dressing yield of horse-rumped calves is far higher than that of 
normally shaped animals, the average percentage as shown by numerous 
estimates made by the author at the Turin abattoir, being 64 55 instead of 
55.08, For this reason, and owing to the lighter skin which may vary 
10 kg in calves of the same weight (this is important when hides cost lit¬ 
tle), and to the hind-quarters weighing sometimes 20-30 kg more than 
the quarter these calves aie highly valued The Turin butchers, however, 
sever the fore from the hind-quarters by a cut passing between the sixth 
and seventh 11b and running in one direction to the corresponding vertebra 
and in the other to the breast-bone, therefore as the abdominal wall (paunch) 
and the Jkidney-piece are removed and weighed together with the fore¬ 
quarters, the weight of the latter is brought up to about that of the hind- 
quarteis The difference in the actual weight of the fore and hind-quarters 
depends also to some extent upon the fact that the abdominal wall is much 
thinner and the kidney-piece is almost nil. Such cattle are much prized by 
the batchers who will pay for this type of calf as much as 50-100 lire the 
quintal more than for an ordinary calf. 

Horse-rumped calves are also in great demand because the veal being 
colouiless and tender may easily pass for that of suckling calves, even if 
the animal is practically adult Further, owing to the large masses of 
muscle, boneless meat can easily be obtained while meat from the fore-quar¬ 
ters can well be passed off as veal from the hind-quarters. In these calves, 
the butchers say all parts are the hind-quarteis 

What is the origin of these horse-rumped cattle and to what cause may 
their conformation be ascribed ? So far, little is known for certain in this 
connection By some persons, this anomalous structure is regarded as 
a mechanical pathogical phenomenon (THinRRy) resulting from difficult 
calving during which the rump muscles of the foetus were unduly com¬ 
pressed and the muscles of the thighs (s^c) were increased in volume by a 
hypersecretion of the intramuscular and subcutaneous serum. Others 
suggest that it is a teratological phenomenon, while certain breeders regard 
it at all events in the Piedmontese race, as produced by crossing, better 
feeding, and careful selection. 

The author, on the other hand, believes that the peculiarity may be 
explained in the light of the Mendelian theory and is possibly due to the 
sudden appearance of hereditary factors. Before, however, the last word 
can be said in this controversy, further researches are necessary. It is an 
indisputable fact that once this special form of rump has appeared in a 
descendant of normaly shaped parents the enormous development of cer¬ 
tain masses of muscle is transmitted by heredity. 

In Piedmont, the question of horse-rumped cattle has always been the 
S'^bject of extensive and heated discussion among veteimaiies and agiicuF 
twists alike. 

Is this variety, or sub-race, whichever it may be called, of the Pied- 
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moiit breed to spread in the breeding farms of the province and be awarded 
priz;es at shows, or should it be proscribed and banished from the cattle- 
sheds? Much can be said in its favour, but no definite conclusions have been 
reached Advice and suggestion have been offered, vslrong opinions for and 
against it have been expressed, but to what avail ? They have led to nothing, 
and in the absence of the clear definite declaration of a competent authority, 
there has always been a serious discrepancy in the judgements and opinions 
expressed The faults alleged against these cattle are as follows. The con- 
foimation of the cows renders calving difficult, and causes losses from diffi¬ 
culties of parturition; for the first few weeks, the calves are difficult to rear 
owing to their large and often pendant tongues which they cannot apply 
well to the teat of the dam so as to suck properly, and also because, being 
affected with rachitism, they stand with difficulty, while they are much sub¬ 
ject to intestinal troubles, resulting in a poisoning of the muscles of the 
shoulders and rump The bulls have little sexual instinct and the cows 
aie rather sterile and poor milkers. The meat has little flavour. 

At the seventh Congress of the Piedmontese Breedeis held at Mondevi 
on September 8, 1923, an attempt was made to decide this question and 
obtain a clear and decisive statement 

The majority of the members declared themselves to be averse to the 
breeding of the rumped cattle, although they admitted that the appearance 
of this special conformation is a matter of satisfaction because of the large 
gam it insures. 

The Congress decided not to banish these animals, but to advise that 
further studies and researches should be made in order to airive at a definite 
conclusion. This decision was based on the fact that the above-mention¬ 
ed objections were not founded on any irrefutable evidence, and further, 
that since these cattle have a high market value, a very important stock- 
breeding problem is at stake The membeis thus contented themselves 
with expressing their opinion that horse-rumped Piedmont cattle should 
generally be excluded from all shows and that they should only be ad¬ 
mitted under exceptional circumstances, and in places where the cattle- 
bieeding industry makes a speciality of such animals, in wMeh case, they 
should be placed in a separate class always, however, supposing that the 
character of horse-rump is not too pronounced and out of proportion to 
the other parts of the body. 

155. False Ribs in Cattle; Their Unimportance from the Stock-Breeding 

Standpoint, 

Kavijz, P (Professor at the Veterinary College of Cureghem). La fausse 
cdte, ou c6te avort^e, chez la b6te bovine Amahs d$ MMecine VUdfimm, 
Year 68, Kos. 8 and 9, pp. 344-35S. Ixelle-Brussels, 1923. 

The author, after mentioning the great importance attributed at shows 
to Mse, or abortive ribs in cattle, and stating that the pos^ssion of such 
anomalot^ structures disqualifies animals for registration in the Herd- 
books, ,fds$e$ qn, to study, with the help of comparative anatomy and em- 
th^iueaiu%,d£^these anatomical iu order to discover 
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their importance from the stock-breeding standpoint. The '' floating 
rib'' may represent the 13th rib that has become abortive in the course 
of development, or more rarely, is a supernumerary 14th rib articulating 
with the 14th dorsal vertebra, which is also supernumerary, or it may be 
a real, or apparent, prolongation of the ist lumbar vertebra. It is only 
by examining the skeleton that it is possible to detect the relation be¬ 
tween the upper end of the false rib and the vertebrae of the spine and 
thus determine its anatomical origin No clue is afforded by the study 
of the live animal, therefore this anomaly must be regarded as an entirely 
exozoognostic fact 

In certain countries, at various times, false ribs have been considered 
to be a defect excluding the animals from use as breeding-stock. The 
author gives the opinion held on the subject in some parts of Belgium 
and Switzerland, referring to the former decisions of two Conferences 
at Woedensteil and Brugg respectively which were against giving prizes 
to abnoimal animals. In Germany, however, false ribs are regarded as 
of no importance, as may be seen by reference to two well-known works 
on cattle-breeding (PusCH, Die Burteilmgslehre des Rindes, Berlin, 1896, 
and Hansen, Lehfhuch der Rinderzucht, Beihn, 1922). 

The author declares himself to be of the opinion that false ribs are 
merely a anomaly of growth with no effect on function, and should only 
be regarded as a defect from the aesthetic point of view G Tg 

136. Relation between the various Economic Factors Affecting Milk 

Production on Dairy Farm. 

I — Menoum, S. W and KEnnER, H , Cost of Milk Production Is!em Pages 
in Pufming Annual Report of the Dvrector^ Agricvdtural Experiment Stahon, 
University of Wiconsin, Bulletin No. 339, pp 63-65, figs, i Madison, 1922 

11. — MrDowEEXv, J. C. (Dairy Husbandry, Dairy Division, Bureau of 
Animal Industry). Relation of Production to Income from Dairy Cows, 
United States Department of Agriculture, Bulletin No. 1069, pp 20, maps 2, 
tables 8, graphic charts 6, figs 3, Washington, 1922 

III — Ibidem, Influence of Season of Freshening on Production and In¬ 
come from Dairy Cows. United States Department of Agriculture, Bulletin 
No 1072, pp. ro, tables 9, figs. 2. Washington, 1922. 

IV — WvnmE, J„ B Sc., N. D. A, Milk Yields, Co^ts per GaUon and 
Financial Results The Scottish Journal of Agriculture, Vol. 5, No. 4* 
pp. 380-392, tables 5, graphic chart i. London, 1922. 

V Misner, E. G , An Bconomic Study of Dairying on 149 Farms 
in Broome County, New York. Cornell University AmcuUural Experiment 
Station, Bulletin 409, pp 272-443, maps 5, tables 143, graphic charts 16, 
figs 2 Ithaca, NeW York, 1922. ' 

VI — WvEEXE J. The Economics of Winter and Summer Milk Pro¬ 
duction The Journal of Ministry of Agriculture, Vol XXIX, No 10, 
pp. 894-994 London, 1923. 

L Cosa^ OR isTOK REODumoH. Diagram I shows the relation exist¬ 
ing between the amount of milk produced on the one hand, and the 
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tit5 oi food consumed on the other The data are arranged in groups 
according to their origin and classed according to order of production. 



FiC. I — Comparison of the relative eflBdonty of cows. 

I « Kate of production per cow for i yeai in lb. 
s « » » » » » while on pasture (yearly bases in !!>»)* 

3 wa Units of feed required foi milk produced. 

4 *w » » » » » maintenance. 

5 Total units of feed required. 

6 «= Units of feed consumed — furnished by pasture. 

7 w* » » » » — feeds other than pasture. 

8 Total units of feed consumed. 


There is a clear connection between the amount of food required and 
,the quantity of milk produced; the relation between these amounts 
is almost constant, whatever the milk yield may be; small differences 
depend on the breed, and are determined to a large extent by the weight 
of the janimal. Figure I shows that it may be said that the animals of 
each grou'p were given too much food although the excess was not suf¬ 
ficient to affect tjie unit production cost. 

* It k fifficult ’to determine the effect of grazing, as a rule, the infe- 
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rior herds remain longest at grass, but there is some reason for believ¬ 
ing that the quality of the herd depends upon the length of the grazing 
period. 

II. RbivATion o:^ peoductioh to income erom Dairy Cows ■— 
Me DoweIvE set himself the task of estimating the relation between the 
milk yield of dairy cows and the income of the dairy farm. He used 
the data supplied by 96 Milk Testing Associations and obtained from 
2939 herds, 41 990 cows being submitted to the tests from a period last¬ 
ing from 1910 to 1920 Each total furnished by one Association referred 
to one year, but certain Associations, sent data for several years On 
an average, each herd was tested once a month In order to obtain re¬ 
sults per herd, or per Association, data were used referring to cows that 
had been tested for at least 4 months but with this exception, the only 
data taken into account referred to cows that had been tested for at least 
12 naonths 

The felahon between milk prodmehon and income, — This is given 
in a table showing both the cost oi feeding and the milk yield of groups 
1-9. In group 9, the milk yield is about 8 times as large as in group i, 
but the average returns after paying for the food consumed were 61 times 
higher than in those obtained from group i. This difference was not 
due to the price of the milk, for this was less in the case of group 9 
than in that of group i. A graphic chart is given showing the increased 
returns from the largest milk production for the groups supplying the 
most data. It required 62 cows of group i to obtain the average return 
from one cow of group 9 

Another table shows the relation existing between milk yield and 
the cost price of roughage, concentrates, and of the total food consumed. 

The average cost of roughage is i ®/4 times higher in group 9 than 
in group i; the cost of the concentrates being 6 times higher and that of 
the total food 3 times higher. 

The relation between the milk production and the returns per unit 
of expense for food shows that in the case of cows with an average annual 
milk yield of 5460 kg„ the returns per unit of outlay were about half as 
high again as those of cows with an annual milk yield of 2730 kg. 

The relation between milk production and food expenses per unit 
of production is seen in fig. 2. 

Relation between butter production and income. — This relation shows 
that each increase in production of 22.75 kg. reckoning from a production 
of 66.250 op to 182 kg. makes an increased return of 16 doUans , while 
above 152 kg, a further increase of 22.75 kg. raises the returns 16 dollars. 
No doubt there is a limit beyond which it does not pay to increase 
production, but this limit is seldom reached in feeding cows subjected 
to milk testing 

These data have only a relative,, not an absolute, value. They were 
worked up in different ways, but always with the same results viz., that 
the groups of cows with the higher production always gave higher re¬ 
turns, after deducting the food expenses, than groups of poor producers. 
The graphic charts showing 1 :he relative butter production and the re- 
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turns therefrom had almost the same curves, in spite of the differences 
in the breed, age, weight and date of calving of the cow, oi in the geo¬ 
graphical position of the farm 

The cost of roughage only slightly increased in relation to the in¬ 
creased butter-production, but the latter was regularly followed by a 
rapid rise ui the cost of the concentrates fed the cows The author also 
found there was a rapid rise in the returns from a liigher butter produc¬ 
tion, this increase in returns being due to a better yield on the part of 
the cows and to superior feeding. 



FiU. s. — Relatmu betwocii aiilk production and fcutl coat per too pounds of mtlle. 

A -i* Feed coal per loo 11 >. milk. 

B -» Poundt, of uulk per cow. 


Another graph ^ves the relation between butter production and 
food eapenses per unit of production, and it Ls sees that the latter rap¬ 
idly decrease as the production rises from 26 kg. to 180 kg. Beyond 
this amount, the cost of food per production unit falls more slowly. 

These same relations were studied on the basis of figures determined 
not per ^ngle cow, but per herd. The increase in returns, after deduct- 
food espouses, was not as pronounced as in the results obtained by 
preceding metitodB, for the data were grouped per herd without any 
distinctioa, of individual yield. It was, however, always found that 
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tlie herds producing more were more profitable (the food cost being de¬ 
ducted), than those with a lower yield. 

III. E:i^ 3 ?ECt OF CAnviNO season on production and on xncomb) 
i^ROM DAIRY COWS, •— An examination of the data worked up by the 
Milk Testing Associations shows the existence of a definite relation be¬ 
tween the calving season and economic factors; further, this relation is 
seen to vary within certain limits, with the feeding cost, the condition 
of the pasturCvS and the geographical situation of the farms as regards 
the markets. For this reason, the following conclusions are based not 
only on the average of the data furnished by 64 Associations, but also 
on the averages of each individual Association The data thus obtained 
refer to the period 1910-1920, and to 10 870 cows of which the age and 
calving date were known. The records of each Association were only 
valid for one year, and in order to prevent mistakes, all data were reject¬ 
ed that did not refer to cows which had not been tested during a period 
ot 12 months. The researches made with a view to ascertaining the 
importance of the breed and age of the cow showed" that these factors 
do not effect the problem under discussion. 

Influence of calving season, — Butter and milk production, food 
expenses and income (receipts after substracting cost of food) were 
highest in the case of cows calving in autumn, next came the cows calv¬ 
ing in winter. As a rule, cows dropping their calves in the spring pro¬ 
duce less milk, and those calving in summer give the least profi.t. The 
cost of food, and expecially of concentrates is lowest in spring-calving 
cows* In spite of this, the latter class of cow does not occupy the first, 
or even the second, place when classed according to the returns they 
bring in* If the cost of labour is taken into account, the balance again 
turns in favour of the autumn and winter calving cows, because labour 
is very scarce and dear in summer-time in certain districts The highest 
average price for butter for the whole year is obtained in the case of cows 
dropping their calves in the autumn, next come the summer, winter and 
spring cows. The average for the two last classes is the same. 

Autumn cows do not perhaps calve at the season when the prices 
are highest, but they give the largest amount of milk* When the average 
annual milk production is considered, we find that the calving order in 
which cows should be classed is as follows, autumn, winter, spring and 
summer. 

The average butter yields for the different calving seasons were: 
spring and summer: 236 lb., winter 358 lb. and autumn 268 lb. 

Cows having their calves in autumn not only take the first place for 
annual production, but also produce most milk in the winter. 

The cost of roughage is about the same, whatever the calving season 
may be, but the latter makes a great difference in the expense of concen¬ 
trates and the total food expenditure, varies according to the price of 
the latter. On an average, the cost of concentrates is highest for cows 
calving in autumn, next come the winter cows, and last of all the spring 
cows. 

According to the data, ibised on the %ures of several Associations apd, 
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leferiing to several years, the average total food esyenses for cows calving 
in autumn, winter, spring and summer are respectively 67.39 ~ 63.16 — 
5o_io _ 56.73 dollars. These figures have, however, only a relative, 
not an absolute, value. 

According to the study made on the effect ol grazing upon the total 
food costs it would appear that the profits are not highest from dairy- 
farms with the best pastures, but that it is necessary to take tlie condi¬ 
tion of the grazing ground into account in order to determine the most 
profitable calving period 

Effect of the calving month. — Cows dropping their calves in September, 
October, November and December give a large yield of milk and butter, 
those calving in April, May, Jime and July produce less, further, cows 
calving in July yield the lowest average of profit. 

Tig. 3 shows the average butter production according to the month 
of calvmg It should be noted that the rapidity and regularity with which 
the annual butter yield decreases as the calving month approaches mid¬ 
summer is a little less marked than the speed and regularity with which it 
increases as the calvmg month approaches October. 

(A) 



Fig. 3 ~ Relation of Butterfat Rroauction to month of freshening. 


A »=> Motttlis of year. 

B Pounds of Butterfat. 
c ™ Number of Crops. 


From the averages obtained for 64 Associations, it seems tluit cows 
calving in the autumn and winter are those that give the highest milk and 
butter yields and the most returns (after subtracting the food‘cost). We 
may thus conclude, that as a general rule, it is most profitable to let cows 
calve in autumn and early winter, for although they eat more grains, 
they pay better owing to their higher yield. 

IV. — Kf»ec» of ■rmtD, cost price per unb: of froduction and 
VA i,TrB OF FfiODtJCr TjFON THE PROFIT PER COW. ~ In order to make this 
study, the ahthor has taken as a unit, the whole herd including the milch 
cows, bulls and young heifers. By labour, he understands only the work 
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necessaiy for prodtirtion Food includes the food stuffs purchased and 
grown on the farm (forage, pasture-grass, milk); the general expenses in¬ 
clude the interest and taxes on buildings, the expenses of upkeep, dairy 
utensils, heating, lighting, veterinary *s fees and medecine, insurance, ex¬ 
penses entailed in the control ot milk production, the upkeep of milking 
machines, expenses entailed in the sale of the cattle etc. The interest 
on the capital has been estimated at the rate of 6 % per annum on the value 
of the herds, buildings and apparatus of dairy-farm. The management 
expenses are is per cow and per week, with a minimum of 20s and a 
maxinxum of 60s per week. The average daily yield per cow was 
calculated in this manner so that when this amount was multiplied by 
365, the average annual yield per cow was obtained. 

In the first table, the author gives both the average yield per cow 
and per day, and the total cost per gallon of the milk produced , this com¬ 
parison shows that there is very little connection between the average 
yield per cow, per day and the total cost per unit of production. The 
yield is, however, a very important factor for determining the net cost 
per unit production. 

The variations in the net cost that are due to general expenses, m- 
terest, and management expenses are slight, although they do exist, whereas 
the effect of the cost of labour, food and rearing are more important. 

The factors determining the cost of labour per unit of production can 
be studied by eliminating, as far as possible, the effect of the yield upon 
the cost of labour, which has a tendency to decrease as the size of the herd 
increases. It is clear, that it is also affected by the wages paid to the work¬ 
ers, the number of hours of work, the amount of work done per man etc., 
but when all these factors have been taken into account, it is seen that 
the labour cost per production unit depends more upon the size of the herd 
than upon the average yield per cow, per day. 

' The effect of the food factor cannot be studied separately from the cost 
mi the animals* production, but the quality of the cattle must also be 
taken into account, that is to say, attention must be paid to the way 
the cattle utilise their food and to the cost of replacing old animals with 
low production by younger more profitable individuals. For this rea¬ 
son, the author has taken together the food cost and the production cost 
and called the total of these two factors the net food and maintenance 
cost of the herd of dairy cows. 

When the total food and maintenance cost of the herd taken together 
and the food cost separately are compared with the total net cost per unit 
of production in farms where the average production per day and per cow 
were nearly the same, it is seen that a closer connection exists between the 
total cost of the food and maintenance of a herd and the total net cost of 
of the unit of production than between the unit of production and the cost 
of food considered by itself. It may be objected to this way of looking at the 
matter, that it does not show what feeding method is the most profitable 
The author, however, draws attention to Ae fact that conclusions based 
solely upon feeding costs would be of less value than those in which thCi 
Cost cf maintaining the herd were also taken into account, and 
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the second place, the aim is not to reduce the food unit per production 
unit to a minimum, but rather to obtain the maximum profit from the 
farm as a whole 

The author also gives some instances showing that the relation between 
production cost per unit of product and the yield per cow per day cannot 
be a close one, since this relation may be altered by many factors sotne of 
which are the price of the food bought, the effect of the weather upon the 
forage crops, the commercial value of dairy cows, and the sale price oi 
the produce. 

When we examine the relation between the net price per unit of pro¬ 
duct and the financial result of the enterprise, two new factors must be 
considered, viz*, the cost of milk distribution and the value of the niilk* 

The distribution expenses have been settled for aU the milk produc¬ 
ed, and include the expense of labour, animal traction, mechanical trac¬ 
tion and railway carriage. The total value of the pioduct obtained has 
been calculated by adding to the returns from the sale of the milk the value 
of the imlk consumed on the farm. In order to determine the financial 
result of the undertaking, the author has based his figures upon the profits 
per cow thinking in this way better to be able to take into account the 
effect of the yield per cow. The comparison of the figures given in the 
table sufficiently prove the effect exerted upon the profit pet cow by the 
yield per cow, the net price per unit of production and the value of the 
product The parallel between the data for farms No. 37 and No. x re¬ 
spectively show the amount of the returns, while that between the data 
of farms Nos. 36 and 50 prove the favourable effect of a low net cost, 
even when the yield is not high and the commercial value only average. 
The comparison between farms 6 and 19, on the other hand, bring out the 
effect of a rather high sale price. 


Tabxe I. — Influence of yield, net cost per unit of production 
and of the value of the product upon the profit per cow. 


Farm 

Average 
yield per cow 
per day 

Cewt 

of produciag 

X gallon 
of milk 

Sale price 
of I gallon 
of milk 

Net profit 
per gallon 
of milk 

Net profit 

per cow 


per gailoti 

d. per $»llon 

d, per $aUoH 

4. per gedkn 

4 . pr k^lkm 

<36 . 

1.68 

13.71 

23 34 

8.56 

214 

(35 . 


2340 

32.61 

749 

21.8 

( 1 . 


15.12 

2345 

6.27 

16.6 

( 37 .... . . . 

1.92 

16.90 

2344 

6.05 

17.S 


1.68 

18.85 

24.54 

4.15 

10*5 


1.67 

20,64 

26.06 

4.50 

11.7 

’ *• * » * 

1.93 

14.30 i 

23^9 ^ 

8,00 

, 23.3 


X.93 


32.€i i 

749 

21.8 


1.68 ■ 

iHBi 

23.34 

§.36 
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23.14 
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A comparison ol the net cost per unit of production does not give any 
exact information on the subject of the satisfactory condition of the 
different farms, because it does not take into account the sale price of the 
product noi sufficiently allow for the yield per cow; even a comparison of 
the profits jicr unit ot production may lead to a mistake being made, 
but in this case, the eiror is slighter, as it reduces the importance of the 
effect of the yield On the other hand, a comparison between the profits 
per cow takes sufficiently into account the influence of the three important 
factors viz., the yield ■— the cost pn^.^ per unit — and the value of the 
product . The highest yield and the maximum profit per cow do not 
always go together, and in many cases, the net profit per cow does not 
depend solely on the milk yield 

V — An £;conomic s'ruDv ou' dairying on 149 rarms in Broome 
County (State of New York). — Misnkr has examined the data 
furnished by 149 farmers 111 Broome County on the subject of their dairy 
farms. He made no choice of the farms, only discarding data from those 
where fewer than 6 cows were kept The grains and forage produced 
on the farm were estimated at their market value minus the cariiage 
and sale costs The cost of transporting bought food was charged to 
the account lor labour, implements, nulk carriage and other expenses 
The expenses incurred in moving the food from one place to another and 
also the loss of time entailed in taking the grain to the mill in grinding 
it were charged to the labour account. In order to estimate the net cost 
of grazing, the interest at 5 % on the value of the field was reckoned 
and the taxes at 05^, of the same value. The rent of fields for stock 
not belonging to the farm was deducted from the grazing costs The cost 
of labour of milk transport, making or repairing yards and buildings was 
carried over to the account of milk transport, grazing and buildings In 
addition, the labour account includes all expenses for milking, work on 
the dairy-farm, feeding the cuttle, cleaning the cow-sheds, transport of 
food and litter, the sale and purchase of cattle, etc On all the farms, the 
men's wagCvS were calculated at the rate of 15 cents per hour, the women 
and children being paid 10 cents per hour. The woik of horses was 
paid at the rate of 15 cents per hour. 

All the expenses connected with milk-carts, the milk-cans and other 
utensils required for milk transport were entered under the implement 
acepunt. Under the head use of buildings were entered r interest 
at 5 % on the average value of the buildings, the building and repair 
costs, the insurance and the deterioration in value. When the value of 
the buildings had increased by the end of the year, this increase of value 
was entered on the credit account. 

For the use of implements and utensils the farm was charged interest 
at the rate of 5 % of the average value of the said implements and uten¬ 
sils for the whole year. 

The interest on the average value of the cattle and of the food in the 
barns was calculated at the same rate. 

All expenses incurred for veterinaries, medicines, disinfectants, 
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mosqtdto-netting, wliite-washiiig, and milk-testing were included under 
the head of various expenses. 

The value of the milk consumed on the farm was calculated by nml- 
tiplymg the weight of this milk by the average price of the unit of weight 
of all the milk sold at this farm The heifer calves bom during the yeai 
are placed to the debit heifer account: the bulls, calvesfoi fattening and 
calves for sale are valued at their value when born. The price they 
letch is credited to the cows, but is not included iu the herd tecoipts 

The dung was estimated at 125 dollars per ton, not including it» 
transport to the field 

The author adopted two methods for calculating the net cost of milk 
and butter production According to one method, the whole herd was 
taken as a unit and all the receipts of the herd, except those deiived from 
the sale of milk, were deducted from the whole sum of the expenst^s, the 
difference being regarded as the net cost of the milk or the butler. Tins 
cost calculated by this method is called the net cost per herd 

In the second method, the total expense per cow is subtracted from 
the receipts per cow excluding the price paid for milk sold The hull 
expenses were placed to the debit account and the rearing of the heifers 
was considered separately The net cost thus calculated is called tlie 
net cost per cow 

Size of herd, —• In all the larger herds, the con.sumption of grains 
and green forage pei cow was greater, and that of dry forage lower than 
in smaller herds. The yield of the latter was less in winter and the percent¬ 
age of milk produced during that season was lower, so the trade in the 
latter was leSvS intensive. The effect of the size of the herd is, however, 
best seen by the amount of work required per cow and pet unit of pro¬ 
duction, this effect is most noticeable when the wages are highest, TIk* 
relation between the size of the herd and the work pet cow and per unit 
of production is shown in table II. 

TabI/B II. Relahon of the s%ze of herd to labour used per coia^ 
and per unit of produUion, 

Number of tows per lunu 

I XO-JC4 I I!4j IS I Iibove jH 


1 

Hours 
of work 
per cow 

Houtb 

Of work 
to produce 
too lb. 
of milk 

Hours 
of work 
per cow 

Houw 
of work 
to produce 
roo lb. 
of milk 

Hours 
of work 
per cow 

ttom 
of work 
to produce 
ICO lb. 

of milk 

nout» 
of work * 
pet tow 

lionm 
of work 
tti produce 
X(K> lb, 
of milk 

196.7 

3*60 

177*3 

3*33 

1 

158.9 

^*97 

X 47 ,X 



Thfi mainteaance cost per cow is lowest in the largest herds. Partly 
on this account, and also partly because of the better yield the cows erf 
large Iwrds ate more profitable than those of small herds. In small herds, 
there is an average deficit of 8 dollars per cow, in herds of average size 
the deficit is 9 doUats, whereas in large herds there is an aver^^5e profit 
of 7 dollars per cow. 

S*M] 
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Season of productton- — As a tule, the grazing season began on May 
14 and ended on October 19, thus lasting 159 days, The winter season 
lasted 206 days. In the herds, where the milk percentage in winter is 
higher t the yield is best. This is due, to a large extent, to the cows calving 
in autumn and having been intensively fed, not to the greater milk produc¬ 
ing capacity of the cows, although, these are probably better animals. 
Winter dairy-farms produce during the months of November, December 
and January as much milk per cow as during May, June and July, but 
summer dairy-farms produce % more milk during the last 3 months than 
during the winter When more milk is produced in summer than in 
winter, less grains and green forage^ is consumed, but more dry forage is 
used, per cow and per unit of production On summer dairy-farms, more 
food per unit of production is used in winter, but less in summer and the 
average for the whole year is less than that consumed on winter dairy- 
farms. 

The hours of work per cow are less in summer than in winter dairies, 
but when the hours of work are divided by the units of production, the 
amount is about the same in winter and in summer dairies. 

Tabi^B III. — Relation between s%ze of herd, season of production 
and hours of work per cow and per 100 lb. of rmlk produced 


Number of cows per farm 


B-ercentage of milk 

sold during 

i<Cay,june, July 

6-10 

10-14 1 

14-18 1 

over 18 

1 

Hours 

per 

cow 

Hours 
per 100 
lb. milk 
produced 

Hours 

per 

cow 

Hours 
per 100 
lb. milk 
produced 

Hours 

per 

cow 

Hours 
per 100 

lb ttiUlr 

produced 

Hours 

per 

cow 

Hours 
per xoo 
lb. milk 
produced 

than 33 %: 









Txaiisport of milk 

X 5 

0.25 

16 

0.30 

22 

0.42 

14 

0.23 

Other work . . 

20 S 5 

3.39 

197 

3^6 

186 

3.54 

161: 

2.57 

Total . . . 

217 

3.64 

2x3 

3-96 

208 

3-96 

175 

2.80 

"Btcm 33 to 40 % : 









Tmuspott of milk. 

29 

0.55 

14 

0.27 

33: 

0.57 

16 

0,29 

Other work . . . 

I x86 

3-51 

167 

3.3:6 

150 

2.78 

139 

2.30 

total . . , 

2XS 

4.06 

X 8 l 

3.43 

i8x 

3.35 

155 

2,79 

Over 40 %. 









Xtaasport of milk 

20 

0.40 

36 

0.67 

24 

044 

7 

0.12 

Other work . . 

199 

4.02 

170 

3.19 

136 

2.51 

125 

25 33 

total , . . 

219 

4.42 

206 

3.86 

160 

2.91 

132 : 

2.45 


In winter dairies where the farming is more intensive, the cows ate 
of higher value and command higher prices when bought or sold. These 
cows are more frequently replaced than the inferior animals, and the per¬ 
centage of heifers calving each year is higher; more calves are, however, 

mi 
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feared on the summer, daily farms, but more cows are sold to the butcher 
from winter than from summer dairy-farms. On the latter, there are 
always fewer cows at the end than at the beginning of theyeui, whereas 
on the more intensive farms the number of animals increases. The pro 
duction is not only lower on summer dairy-farms, but the average sale 
price per unit of production throughout the yeai is less than in winhn 
dairy-farms Tliis explains why the difference is greater between the 
returns per cow for milk sold than between the figures for milk i^roduction 
in the case of the two kinds of farm 

Practically all the expenses are higher when a large percentage of 
mil k is produced in winter, and the net cost of the milk and of the butter 
is also higher Since, however, the sale price is also increased, llie profit 
is not in proportion to the decrease in the net cost. When the net cost is 
calculated per herd, the loss per lOO lb of milk is I 2 cents in the case of 
winter dairies, 5 cents in that of mixed dairies (sunimci and winter pro¬ 
duction) and nothing in the case of summer-dairies When the net cost 
per cow is estimated the losses for the 3 types of farm arc respectively 
9 cents, 5 cents, and 2 cents. 

The net cost of milk reckoned per herd decreases more rai>idly than 
that calculated per cow, because in winter dairy-farms there is a loss and 
in the summer dairy-farms a gain in rearing the heifers. 

Finally, from the results of the whole comparison it is .seen, that with 
the prices of milk, food and labour, as given in the present study, the dairy- 
farms producing most milk in snmmer are a little more profitable than 
those producing most milk during the winter The author, however, 
draws attention to the fact that a change in the price of milk, food, or 
labour might invert this order, and that it is very possible that in other 
regions, or at another time, the most intensive farms might be the most 
profitable. On the other hand, on many farms where dairying is the prin¬ 
cipal work, the extenvsive .system does not fully employ all the workers 
especially during the winter, whereas the intensive system provides 
more occupation throughout the year, and in the end brings in more 
money. 

Foods and Fcedin^i, — The author exprCvShcs the <meig> value oi a 
food by a therm, which conespomls to 1000 calorievS (the amount of heat 
required to raise 1000 kg. of water one degree centigrade). Wlxen he 
speaks oi energy, he always means the net energy of a food, tliai is to say, 
the energy available for metabolism which remains at the disposal of the 
animal after subtracting the energy necessaiy for tuasticalion, digestion 
and nutrition. In this chapter, the author gives the name of winter dairy 
to dairies producing less than 36 % of their milk during May, June and 
July^ reserving the term, summer dairy, for those establishments produc¬ 
ing over 36 % o± their total annual milk supply in the above 3 months. He 
also points out that when we study the relation between any change in 
feeding and production, the amount of food and the energy required per 
unit m production, the cost of production and the profits we must in the 
first plaice take into consideration the season at which the production is 
greatest. 
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WTaeii silage is fed to cows, they give more milk, provided the silage 
is given during the lactation period. 

On intensive farms, the use of silage seems indispensable to economical 
production. When, however, the cows calve in the spring, equally good 
results can be obtained without silage The economic advantages of the 
use of the latter depend as much upon the size of the herd as upon the 
intensity of the farming. When the ration includes silage, less nutritive 
substances are required per unit of production than when no silage is pre¬ 
sent. The difference is most marked in the case of the winter dairies. 
Herds fed silaged food also give more milk during the winter season 
which tends to decrease the amount of nutritive substances used per unit 
of milk produced in the winter By comparing together the winter and 
the summer dairy farms and the herds belonging to both which receive 
and do not receive silage, it is seen that the net cOvSt of milk is lower 
and the profits per cow are higher in summer daines where no silage is 
fed and where the expenses, excluding the cost of food given m the shed 
does not exceed 50 dollars per cow. 

As regards the use of grains for feeding herds of milch cows, it has been 
found that the larger the proportion of energy derived from the grains^bf 
the winter ration, the higher is the production, especially in summer dai¬ 
ries. In the same manner the cost of production per unit of product is 
lower and the profit per cows is higher when a large part of the energy 
of the winter ration comes from grains. Further, much more milk is also 
obtained per unit of the food expenditure. The increased milk yield due 
to the larger proportion of grains in the winter ration depends to a great 
extent upon the date of calving, A cow that has calved in the spring will 
not increase its milk yield, on account of an increased amount of grams 
in the winter ration in the same proportion as a cow that has calved in the 
autumn, and it cannot use grains to the same advantage as a cow that is 
at the beginning of the lactation period during the winter. 

A larger proportion of grains in the ration not only increases the feed¬ 
ing cost, but also increases the other expenses ; with more milk more work 
is needed, while the amount of interest and depreciation per cow are im 
creased 

The larger the amount of food given in winter, the less milk is obtained 
per unit of food cost and of food. 

On summer dairy farms, less food is given in winter than on winter 
dairy farms, the difference amounts to about 3 800 calories per cow per 
day. Less concentrates, and fatty foods of infenor quality are also fed 
on summer dairy farms, the nutritive ratio being 1:7:7, whereas on the 
winter dair> farms, it is 1:6:7. The energy percWtage supplied by 
the grains of the ration is 27 on summer farms, while on winter farms, 
the grains furnish more of the total energy from the ration, only a little 
being supplied by the roughage, especially by the dry forage. 

Yield per cow, — In herds of average yield, the expenses are lower 
per cow, but higher per unit of production than in herds of high yield. No 
such exact relation exists between the net cost pet herd and production, 
between the latter and the net cost per cow. In herds with a 
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yield, the net cost estimated per herd is lower than the net cost estimated 
per cow. This shows that in these herds, rearing heifers is profitable, 
whereas in the case of herds with a high >ield, where the net cost calculat¬ 
ed per herd is higher than that estimated per cow, there is a loss entailed 
by rearing heifers. 

The profits are highest when the pioduction is highest and the expenses 
of the food given in the cow-shed are lowest, on the other hand, on farms 
where the winter production is least and winter feeding is very costly the 
losses are greatest, 

JBy finding the relation between production and intensity of feeding 
on the one hand, and the expenses and receipts on the other, it is seen that 
with a low yield the amount of food per unit of production is generally 
less than with a high yield; further, a herd with a high yield consumes 
a larger amount of food per unit of production than a herd with good aver¬ 
age yield 

If, however, the cows produce much milk at a time when milk 
fetches a high price, it may happen that in spite of the larger amount of 
food necessary per unit of production, that the increased value oi the milk 
may compensate for the extra expenses entailed. This is the reason why 
the maximum profit per cow and per herd are not always obtained when the 
milk yield per food unit is highest Generally, the maximum profits 
are obtained outside this relation 

An increase in production of 898 lb. per cow gave increased returns 
OI $2,25 for each dollar of increased cost; a further increase of 955 lb. 
gave increased returns of $i 67 per dollar of increased cost: a further 
increase of 1220 lb, gave only $1.44 per dollar of increased cost. 

The author also draws attention to the fact that it is a mistake to cal¬ 
culate this limit by comparing the returns for the milk sold per cow with 
the food consumed by the cow minus grazing. 

It is found, on studying the relation between yield and the season of 
production on the one hand, and the cost of production and the profits 
on the other, that in proportion as the production rises towards, the differ¬ 
ence between the production cost and the profits is leSvS marked in the 
summer dairy-farms than in the winter dairy-farms. In the former it 
is more dijficult to obtain high returns; further, most of the cows on these 
farms, calve in the spring,there is, however, a close connection between the 
value of the cow and the amount of milk she produces. 

Cows belonging to farms where the yield is low and the milk production 
is^ high in summer have the lowest value, whereas those belonging to farms 
with high yield and more intensive production are the most valuable. On 
summer dairy-farms, the cows produce less milk per unit of value than the 
animals of other herds, but the heavy milkers are equally prized, whether 
their chief milk yield is in summer, or winter. 

As regards the relation between the size of the herd, the season of 
production and the yield per cow on the one hand, and the production 
costs and profits on the other, it is seen that the cost of production and 
the losses are greatest in small herds with low yield and high production 
during the winter,, whereas the large herds with heavy yield and a high 
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milk production in summer are those in wbich the production cost is least 
and the-profits are the laigest. 

Fat content of the mtlk, — There is little difierence in the amount of 
milk produced in summer by herds yielding milk with a different average 
fat content Table IV shows the relation between the fat content on 
one side, and the production and the season of production on the other. 


Tabi^io IV. — Relahon between the fat content^ the w/ilk yield 
and the season rpoduchon. 


Average fat percentage 

Yield of milk per cow 

Percentage of milk sold durLt^ 
May, June and July 

% 

lb. 

% 

3.6 

5844 

31 

39 

5495 

34 

4.1 

5092 

36 

4*4 

5871 

34 


The expenses and receipts per cow are larger in herds where the fat 
content is high than in those where it is low. In herds where the fat per¬ 
centages is lowest, the receipts are equivalent to the expenditure, but in 
herds giving milk richest in fat there was a loss of between $ 4 to $8 per 
cow The relation between the fat content and the expenses and returns 
is given in the following table 


Tabbe V, — Relation between the fat content and the expenses and yeturns. 


Pat content of milk 

Total 
expenses 
per cow 

Total 
retains 
per cow 

1 I^s 

1 

per cow 

Cost 

of production 
reckoned 
per herd 

Cost 

of production 
reckoned 
per cow 


doUarn 

dollars 

dollars 

$ per 100 lb. 

$ per xoo lb. 

Bdow 3,3 %. 

no 

1 X0 

0 

I 71 1 

1.69 

Ptom 3.5 to 4 % . . . 

108 

xox 

7 

1,77 

175 

Prom 4 1 to 4.2 % . . 

103 

95 


X.77 

1,7s 

Above 4-^2 % .... 

105 

xox 

4 

X.80 

1.77 


Heifer rearing^ -- In this chapter, the author reckons two heifers as one 
cattle unit. The figures quoted per cattle unit may be regarded as very 
nearly representing the expense entailed for rearing a heifer up to the age 
of two years. The number of heifers on a farm is not always in proportian 
to the number of adult cows, but the system of feeding and managing the 
heifers depends perhaps more upon the number of cows than upon the 
number of heifers. The latter are fed more intensively in the large herds, 
and received more milk, grains, silaged foods and dry forage in herds of 
over 18 cows than in those where there are only 6-10. In large herds, 
heifers are estimated higher than in small herds, and probably turn into 
better cows, since they belong to a superior herd and are better fed. Table 
VI shows the relation between the number of heifers reared and the la¬ 
bour cost of rearing a heifer Up to the age of years. 
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TabI/E VI, — Relation between the number of hctfers reared and the labour 
costs of reartng a heifer up to the age of 2 years. 


Avexage jitimbei 


l^abour cost accorduicf to dHTerciit rates 
of pay jK‘r JUotu 


of heifer per Xaim 

IS cent-? 

20 cents 

25 cents. 

30 cents 

3S cents 

4.7 ... . . ... 

II.5 . • - • * 

$10.38 

7.16 

$13.84 

9.54 

$17.52 

11.92 

$20.70 
14.^1 1 

$2 1.22 
16.70 


On all the summer dairy-farms, the heifers aie given less food, and 
especially less silage, than on the winter dairy-lariUvS, but the aniotint of 
labour remains the same, no matter how much milk is produced in the 
summer. Practically, however, all the expenses and returns per heifer are 
lower on summer than on winter dairy-farms, but there is a little difference 
in the value at calving-time The number of heifers in proportion to cows 
is greater in small herds and on summer dairy-farms 

It may be said that, generally speaking, heifers cost less to real in 
herds with low yield than in those in which the milk production is higher, 
this difference being greater on winter than on summer dairy-lanns. The 
expenses are lowest on summer dairy-farms with Utile production and 
highest on winter dairy-farms with large output. 

Bull-rearing, — The expense of old bulls is greater than that of 
young animals, and the net mamtenance expenses of old Intlls are much 
heavier both per unit of cattle and per head. Usually, the herds are too 
small, the farming system too intensive, the value of the animals bred and 
of the milk too low, and the winter feeding cost of the bull too gieat to allow 
of the latter being kept beyond the second service year, unless in the 
case of a pedigree animal. 

It costs little more to use a good bull in a larger herd, than to keep 
an inferior bull in a small herd. In the latter, the bull is fed less grains, 
silage and dry forage and mote milk than in a large herd, and itvS mainten¬ 
ance entails more work. 

When the dairy-farm is run on more intensive lines, there is a ten¬ 
dency to use superior bulls and to feed and treat the bulls better, therefore 
naturally the maintenance expenses are higher. 

The difference in the percentage of milk produced during the summer 
does not affect the proportion of bull-calVOvS to adult bulls; but the latter 
are given less grains, dry forage and whole milk on summer dairy-farms, for 
on these, all the chief expenses for the mamtenance of breeding-animals 
are lower, while on the other hand, the difference between the outlay and 
returns is less and the maintenance covSt are less. 

Rearing cakes and hulls for fattening^ —• In the large herds, the calves 
to be fattened receive less and are also sold at lower prices which gives 

the idea of their being got rid of younger. In very small herds, the per- 
centage of calves for fattening is higher than in large herds, btit in the 
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latter, the calves sold for fattening fetch higher prices, so the> are pro¬ 
bably older* 

There is no relation between the season of milk production and the 
amount of milk used for fattening calves On summer dairy-farms a 
little more skim milk is given which reduces the net cost of fattening the 
calves Fat calves from summer and winter dairy-farms sell for about 
the same price, but the average price of calves for fattening is higher in 
winter dairy-farms 


T37. Factors Influencing the Percentage of Fat in Milk. 

Woodward, T. E, (Dairy Experiment Farm, United States Department 
of Agriculture, Beltsville, Maryland) Journal of Dairy Science, Vol VI, No. 5, 
pp. 466-478 Baltimore, 1923. 

The author having previously found that feeding dairy cows a ration 
of prickly-pear fruits decreases the fat content oi the milk in direct pro¬ 
duction to the number of fruits consumed, wished to make further exper¬ 
iments to determine the efEect produced by the different constituents 
of the fruits viz., the water (of which they contain a great deal), the cal¬ 
cium, magnesium and phosphorus (only small quantities of the latter are 
present). 

On feeding rations containing respectively the proper amounts of 
barley-meal, calcium carbonate, magnesium carbonate, or Epsom salts, 
or composed also of water and of large or small quantities of the consti¬ 
tuent minerals, the author was unable to observe any alteration in the fat 
percentage of the milk. The cows were also fed large amounts of cotton 
seed cake and linseed cake (3 to 5 kg) and of gluten (2.7 to 3 4 kg.) In 
the first cases a decided rise in the fat content was obtained, but the 
gluten had no effect The results produced, even when linseed oil was 
substituted for linseed cake, were only temporary, so it may be assumed 
that the increase was not due to the protein (given the negative effect of 
the gluten), but to the oil, since the action of the linseed oil and the lin¬ 
seed cake was the same. 

The author also conducted further experiments to discover the effect 
exercised by moderate work on the fat content of cows' milk; he found 
that the fat percentage was increased slightly but undoubtedly; this 
agreed with the results obtained by StROBEM (who also stated that mode¬ 
rate work also increased milk yield) and with the findings of : Kxrchknbr, 
FnBiscHMANK, De)chambre, Maxpbaiix:, SrmucH and SPAi;iAK2!Aisri who 
however noted a decreased milk production* The author's conclusions 
are at variance with those of Mari^Ih, MaioCCO, Comsn^vXN, ThxERRY, and 
DlFPLorH, for these investigators, maintain that although excessive work 
greatly reduces the milk ^ield and the fat content, moderate work decreases 
the milk production only very little, but does not raise the fat percentage. 

The author found that the fat content fell during the hot season, 
especially in the case of breeds yielding milk with a high proportion of 
fat* This effect of heat is therefore more noticeable in the case of 
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Jerseys and Guernseys tliaii in that of Holsteins. Winter and simimet 
milk tests reveal no appreciable difference in the milk of Holstein daity 
cows. 


138. The Effects of Underfeeding on Milk Secretion* 

Ragsdale, A. C and Turner, C V (Department of Dairy Ilttsbandry, 
University of Missouri, Columbia, Missouri) Journal of Dairy Scicme, Vol VI, 
No. 4, pp. 257-259, 2 diagrams, bibliography. Baltimore, 1923. 

Eckees and PaemEr had already discovered by means of their ex|)eri'* 
ments on dairy cows, that the fat content of milk could be increased by 
reducing the food ration* The same effect was obtained cither by reducing 
the total necessary quantity of food, or by cutting down (evtm to the 
point of physiological malnutrition), the ration of an over-fed cow when, 
as a result of the excessive functiouing of the milk-secreting and milk 
yielding organs, it was impossible to satisfy the animars voracity by giv¬ 
ing it a reasonable supply of food. The fat content increased when the 
ration was most reduced, and the increase in fat was particularly notice- 


Rig. I. — Effect of reducing the ratten one half for to days, on the average yald and cofw- 
poetUon of the milk of 3 cows. 



A *= Percentage of normal production. 
B *=? Ftdl ration 
B % « Half ration 
C « Days. 

D «« Milk. 

B •« Absolute fat 
F s® Percentage of fat. 


Fig. a. Effect of three days JV2 ration on the average ykld andcompostHon of the Milh 
of 6 cows 


A «» Milk 
B Absolute fat. 

C aa Percentage fat. 

X> «* Full ration. 

D y* «» Half ration 
B Days. 

G » Percentage of normal production 
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able in cases where the cow had for a long time previous to the experiment 
been fed a ration far exceeding its needs. 

RAGSBAuri and Turner repeated these experiments with special at¬ 
tention to the possible control of milk production They employed 2 
lots of dairy cows, one consisting of a Jersey, a Holstein-Friesian and an 
Ayrshire, and the other composed of 8 cows 4 Jerseys, 3 Holsteins and 
one Ayrshire. The animals were chosen in different periods of lactation, 
and after a preliminary course of normal feeding, were given half rations 
for some days, returning later to the original raticn It was shown by aU 
the experiments, that a 50 % reduction of the ration produces a distinct 
rise in the fat percentage of the milk, the maximum indiase being obtain¬ 
ed about the third day of feeding the reduced ration The fat percentage 
then continued to remain abnormally high for the succeeding days of un¬ 
der-feeding, and fell with the return to the normal ration 

The total amount of milk underwent a reduction that proved to de¬ 
pend both upon the length of the experiment and upon the lactation stage, 
as a rule, the cow giving most nulk felt the effects of underfeeding to a 
greater extent than cows with a lower milk yield In any case, however, 
the total amount of fat present m the milk did not vary to any significant 
extent, for the percentage increase was not sufficient to compensate for 
the total decrease due to the decrease in the secretion. 

These experimental results are also shown in the characteristic diagram 

The effects of underfeeding must therefore be taken into account m 
interpreting the data obtained from experiments of the kind made by the 
authors and also in administering drugs, for in the latter case, it is neces¬ 
sary to change, and especially to reduce the nutritive ration They should 
also be taken into consideration whenever milk production is to be 
tested. G. Tg. 

J39. Production in Algeria and Morocco. 

I. — Canac Jean and PorchbkEeJ* Hygi^e et production du laitsur 
les hauts plateaux de TAlg^rie. Le Latt, Year 3, No 9, pp. 704-709. I^yons, 
J923. 

II. — Perobeato, G. I^'Xndustrie du l^ait an Maroc Le Laii, Year 3, 
No. PP 710-712. I^yons, 1923. 

I, — According to statistics, there are in Algeria x 093 000 head, 
of cattle which belong to the natives. The breeds met with are: 
French breeds that have become acclimatised and yield on an average 
3 600 litres of milk annually. The Tarantais, Montb^liard and Schwytz: 
breeds are those that do best under these new conditions , &) native breeds 
especially the Guelma breed; by means of selection, or by crossing, the 
average annual milk yield of the latter has been raised to i 800-2 000 
litres. The Breed Commission are of opinion that excellent results wilL 
be obtained from the selection of the Guelma native breed. 

The dairy industry is especially developed. in the neighbourhood 
of towns with a large number of European and native inhabitants. As 
a rule, the conditions of hygiene and feeding leave much to be desired. 
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blit the colonists have introduced considerable improvements. The author 
passes on to describe M IvIEVy's breeding farm, where every attention 

15 paid to matters of hygiene and questions of health. TJie cattle belong 
to the Schwytz , Franc-Comtois, and Fnburg breeds, oi aie liyhiids re¬ 
sulting from mating Arab cows with vSchwytz or bribing bulls. The 
average weight ol the cows is 400 kg., the lactation peiiods lusts 300 days 
and the milk yield is 2600 litres. 

The rations vary according to the time of year and arc fed tin ice a day, 
at 4 a. m , midday, and 6 p. m From January to March, viz. during 
the winter months, the animals are not turned out to graze, but receive 

16 kg. green barley, 4 kg bran, 4 kg. hay, 6 kg stiaw. hVom April to 
July, they graze and are fed 40 kg. lucerne, 3 kg. biaii, 2 kg. hay 
and I kg. straw. From October to Decembci, they graze and are fed 
40 kg. maize silage, meadow hay 4 kg., bran 4 kg., sugar-beets 20 kg., 
hay 2 kg , straw 5 kg The calves for bleeding purposes have tlieii dam's 
milk for 15 days, after winch it is replaced by a giuel of hard wheat, 
75 to 80 %, rice-meal and linseed meal 20 to 25 %. This mixture is boil¬ 
ed and mixed for the first month with skim milk, latei, the latter is replac¬ 
ed by water Milking is done twice a day, morning and evening. The 
milkers are all healthy, clean native women. Alter filtering, the milk is sent 
twice a day into the town, the coolc.st hours being selected foi its dispatch. 

II. — The milk industry m Morocco is still in its infancy, in spite of 
the large number of cattle kept in the country. Most of the milk is sup¬ 
plied by the native cows, as these animals cost little to buy and to keep. 
The animals live under very unfavourable hygienic conditions, and ate 
scantily fed owing to the poor pasturage. The cows are milketl morniug 
and evening; cleanliness is little considered and the milk is watered to 
a large extent. The cows yield an average of 600 litres of milk during 
a period of about 4 months , when 7 yeais old they are fattened and sold 
to the butcher The European breedeis own better dairies and import 
cattle of the Breton, Norman, Dutch, and Montbeliard breeds. These 
cows give as much us 3000 to 3300 litres of milk annually, but there are 
difficulties in acclimatising the animals, and a certtiin number arc lost. 
Excellent results are obtained from crosses betweeai the native ctws and 
imported stock, provided there is vsuffieient grass when the auituals are 
turned out the pastures in the spring. The calves are giveti their dam^s 
milk forts days, and are then allowed to graze, being fed a supplenientary 
ration of bran and hay ; this mode of weaning answers very well, for these 
hybrids are .strong aiul hardy. 

All skimming must be done in a very cool place ; the butter yield is 
satisfactory. It takes on an average 21 litres of milk to make i kg. of 
butter. The cream has to be cooled quickly before churning and the but¬ 
ter is coloured afterwards. 

Calves and young pigs fed on the skim milk grow rapidly. Owing 
to the wpt of cellars and of cold storage plant, practically no cheese 
is made in the country (x). F. D, 

(*) Sea 4R* No. a. . 
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140. The Feeding of Calves. 

I, — Maynard, h. A. and NoREtis, h C. (Department of Animal Hus¬ 
bandry, Cornell Unxverity, Ithaca, New York) A System of Rearing Dairy 
Calves with a Limited Use of Milk Journal of Dairy Science, Vol VI, No 5, 
pp 483-499, bibliography of 3 works, diagrams 5. Baltimore, 1923. 

II — McCandIvISH, a C (Dairy Husbandry Section, Iowa State Col¬ 
lege of Agriculture and Mechanic Arts, Ames, Iowa) Studies m the Growth 
and Nutrition of Dairy Calves The use of the Self-Feeder with Young Dairy 
Calves Ibidem, Vol. VI, No 5, pp *>00-508, bibhography of 5 works. 
Baltimore, 1923 

I. — Rearing* Caeves with Limited Use oe Miek. — The authors, 
who wished to make a systematic study of the results obtained by feeding 
calves on special rations devised for the express purpose of dispensing 
as soon as possible with milk, conducted two sets of experiments: Se- 



Fig-, i. — Curve of f*rowth trt weight of Holste%n hnjer calves (Sertes A) 


The dotted curves represent nonnal growth according to the data obtained by Bckles. 
The perpendicular dotted hnes mark the perioo of Change from milk diet to the ration 
devised by the autliors. 


lies A on 6 half-bred Holstein calves, and Series B on 8 pure-^bred cal¬ 
ves, 6 being Holstein and 2 Shorthorns. The animals were fed a ration 
consisting of 25 parts, by weight, of maize, 25 of ground wheat-germs, 15 
of cleaned ground oats, 5 of Hnseed cake, 10 of malted, ground barley, 
10 of blood-meal (entirely soluble in water), i of precipitated carbonate 
of lime, X of pure, precipitated bone-meal and i of common salt. The 
whole mixture was given in the form of a mash (in 5 times its weight of 
water to the calves, the change from an exclusively milk diet being effect¬ 
ed gradually, at about the 4th week. The animals had also at their 
disposal, hay of good quality (lucerne, or dovet), but they ate only a 
certain quantity when they were 7 or 8 weeks old. In addition, the 
calves were fed twice a day a mixture of threshed maize, ground oats, 
wheat bran, and cotton seed cake (3:3:3:!). The calves of series 
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B received in addition a few carrots, except m the case of one Shorthorn 
which was given beetroots instead. 

The authors plotted growth carves, weight curves, and curves of 
height at withers for all the calves used in the experiments and compared 



Fig 2. Curves of growth in weight of Holstein heifer calves (Series B). 



them with what may be termed, the normal curves obtained by Kcki<®’s 
in the course oi experiments on numerous herds of calves in Missouri that 
had been fed on skim milk, grain and hay from the 2nd week until they 
were 6 months old. In figure 1, it is seen that during the period of change 
of diet the vwi^t curves of the animals in Series A, except in the cases of 
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calves 12 and i6, differed from the normal curves obtained by Eckees 
which shows a cessation or delay of growth, but as the authors point out, 
this period as well as the following 4-5 weeks, fell diinng the hottest month 
of the summer (except in the case of Ko 16) In the case of the Holsteins 
of Series B, figs {2) and (3), the weight curves and the corresponding 
skeletal development followed a somewhat paiallel course. As compared 
with Eckle's curves, they showed no vanation during the period of the 
miMess diet 



Fig 4 Fig 5 

Fig 4 — Curves of growth tn weight of Shorthorn heifer calves {Senes B) 

Fig 5 — Curves of growth %n height at withers of Shorthern heifer calves {Senes B). 

The dotted cuives repre&ent nottnal growth according to Eckles data 

B period of 40 days 

In Fig 4 the vertical dotted lines mark of£ the period durmg which the change was 
made from milk to gruel. 

In Fig 5 the cuives begin at age 30 days 

The curves plotted of weight and height of withers in the case of all 
the calves except Nos. 208 and 211, showed greater development at about 
the 6th month than the curves with which they were compared. This 
increased growth was to be expected in the Holstein because the change 
in diet corresponded with more favourable seasonal conditions than those 
obtaining during the experiment with Series A, while the am*mals were 
carefully selected and given carrots which possibly remedied the defi¬ 
ciency in vitamiiies characterising the rest of the ration. The daily gain 
in live-weight was 0.652 kg. in the calves belonging to Series A (this 
figure agreed with Eckeb's estimate), while the Holsteins of Series B 
gained as much as o 770 kg. The 2 Shorthorns of the same series gained 
the same amount as the Holsteins (see figs. 4 and 5). 

The authors wish to carry out some further experiments of this nature, 
after which they will give the data respecting the quantity and cost of 
the rations consumed. They are of opinion that although the ration adopt¬ 
ed by them can well be used as a substitute for sHm milk in case of ne^ 
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cessity, it cannot compete with the latter, for skim milk is the best and 
most economical food for calves* 

II* —• Trm Use oe the Seee-Feeher eoh Yohng Daikv Caeves. — 
The author, taking as Ms basis the studies of Ewaeb, Jordan, Eatn and 
Jarnaoin, Kiedee, and Otis upon the appetising qualities of certain foods, 
ttied to discover how far calves were able to select the rations necessuiy 
to supply their needs * The investigators Mso noted the prefeieiice shown 
by the animals for various concentrates and their salt and water lequiu*- 
ments. The experiments were conducted on two calves, an Ayrsliire 
and a Holstein, of the respective ages of 37 and 30 days both having an 
initial weight of 50 kg,, and upon one Guernsey calf which was 30 days 
old and weighed 66 kg The experiment was divided into 2 periods each 
lasting 30 days* At first, the total amount of milk needed by the calves 
was left at their disposal, but later whole milk was replaced hy skiiu milk 
The food was placed in different divisions of the self-fcedei so lhat the 
animals could choose what they hked, and consisted of shelled wheat, 
crushed wheat, ground oats, whole oats, ground maize, linseed cake, wheat, 
bran, wheat gluten, salt and charcoal* The calves had also free access to 
lucerne hay of average quality and for a few hours a day to water* The 
animals showed a decided xireference for whole grain as compared with 
crushed grain and ate linseed cake much more readily than wheat bran ; 
they did not like the gluten or the coarsely ground maize as much. The 
calves showed a capacity to alter their consumption of concentrates to 
meet their needs, thus, when skim milk was substituted for whole milk, 
they ate more protein concentrates, in the foim of wheat and oats. In 
this case, they consumed a ration which was proportionally more nutritive 
than that prescribed by the rules of stock-feeding. According to the mod- 
ified Woefe-IvEhmakn feeding standard, the nutritive proportion of the 
ration during the first period should have been: x : 4*3 and during the 
second period 1 4 The nutritive proportions of the rations consumed 
by the calves were, however, i: 3.4 and r : 3.5, In tliis case, the animals 
were quite right, for they increased rapidly in weight without putting on 
too much fat. The calves evidently needed salt and charcoal and also 
water even when they consumed large quantitie>s of milk. 


Table showing the mwmls of food fequired for a Im-weigM increase 

of too kg. 
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neiiod 1 
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Whole Milk* 
Skim. 

. . , 

Hay . * , * 
DJaakixig-watcr* 

• • ' . 

55*1 

lOZ 

92 

20 

m 

353 

48 

359 


Total of dry matter . . . 

» 5» water *...,. 

176 

7 M 

1015 
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The average daily increase in live-weight was 0.997 kg for the 
Guernsey, and 0.874 kg for the Ayrshire and Holstein The amounts of 
food required to produce 100 kg of increase in live-weight are shown in 
above Table G Tg, 

141 Feeding Experiments with Groundnut Oil Cake 

Davison, W , and Narashimha Iyengar, B , The Journal of the Mysore 
Agricultural and Experimental Union, Vol. V, No pp 65-81, pi 8 Ban¬ 
galore, 1923 

A series of experiments was made at the Rayankere Dairy Farm, with 
calves divided into two lots, one fed on wheat bran and the other on bran 
and groundnut oil cake, coarse fodder such as straw, green grass or silage 
being the same for all the animals Records of the weights of the va¬ 
rious groups were kept. 

Results indicate that a mixed ration of bran and cake is preferable 
to either pure bran or pure cake fed separately. It appears that in the 
early stages, the nature of the concentrated feed is not of such serious 
consequence as later. M. D Y 

142, The Domestication of the African Buffalo. 

DeplaE, Fdm. Het Tam- en Dienstbaar-maken van de Afnkaansche 
Buffelsoorten. Omeploeg, Year 3, No. i, pp 15-16 lyouvain, 1924 

The author desciibcs the 2 species of buffalo found in the Belgian 
Congo * the black Cape buffalo and the wild, red buffalo He mentions the 
domestication experiments made on 4 red buffaloes at the Api Station, 
and the encouraging results obtained P. D 

Sheep. 

143. The Bizet Sheep. 

I. — PORCHEREL, M I/C Mouton Bizet. Revue de zooieohme, la revue 
des eleveurs, Year 3, No, i, pp, 19-23, figs. 3 Paris, 1924, 

II. — LaEorest, G (Directeui des Services agricoles de la Haute-I^ire). 
Be Concours special de la race ovine des Bizets. Revue de zodtecknie, la revue 
des dleveurs. Year 3, No x, pp, 24-26, figs. 3. Paris, 1924. 

I. — The Bizet sheep represents the wealth of the regions of Can- 
tal, Haute-Doire and Loz^re, Since the creation of the breed, selection 
has been the only method of improvement adopted. In Cantal, and 
Hante-I^ire, the size of the flocks varies according to the extent of the 
grazing grounds at the disposal of the owners, who are farmers, or me¬ 
tayers The average flocks consists of 50 to roo head, but its compo¬ 
sition depends or the richness of the pasture and the economic conditions 
of the breeders. Some of the latter own both ewes and castrated sheep, 
while others only keep animals fox fattening which can be replaced several 
times a year if the pastures are sufficiently fertile. The possessors of small 
holdings keep only ewes. The author gives a long description of the Bizet 
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sheep and points out the differences in the conformation of the male and 
female In Haute-hoire, two very distinct types are found : a) the black 
Bains sheep with very convex profile ; it grows tall and large owing to the 
high phosphoric acid content of its grazing grounds; h) the Chilhac 
Bizet, a shorter animal (50-60 cm.) varying in weight fiom 30-40 kg As 
a rule the Bizet is well adapted to the climate, being thrifty and strong, its 
mutton has a delicate flavour and is appreciated on the Breiich maikets. 
The breed is very prolific ; the lambs are dropped in December, Januaiy 
and February (March m the Cantal). On an average, each ewe has 2 
lambs, the milk is used for rearing the lambs till they reach the age 
of 5-6 months During the summer, the animals remain in the jBcld, ex¬ 
cept when it rains heavily In winter, the flock is kept on the farm, but 
the sheep are let out at daybreak. In the evening, the sheep are given 
leaves that have been prepared during the summer 30 kg. provide two 
meals for 100 head The nursing ewes are fed a little hay. The Bizet 
is essentially a mutton breed, the animals are fattened and sold at the 
age of 6 to 12 months The breeding rams are sent to the butchers 
when 4 years old, the ewes being kept until they are 5 or 6 years old 
When in good condition, they weigh 50-55 kg. The sheep are sold in 
in the summei as they can be fattened on the pasture at small expense 
The wool and skins are set apart for special pmpOvSes. 

II. — The author gives the official standard of the Bizet sheep as 
required at Shows, and also the official scale of points. Sheep-breeders 
attach much importance to the colour of the fleece and the position of 
the white iDatches Mention is made of the present crisis in Bizet sheep¬ 
breeding. »■ P I>. 


144. The Weight of Lambs at Birth, 

LAvnAtm, M and Dotfatj, A. ;6tude snr le poids des agneaux a la uais- 
sance. Revm de Zootechme, Year 2, No. ii, pp. 320-326 and No. 12, p|i. 416- 
425. Paris, 1923, 


The authors conducted their experiments on fom out of the five 
flocks oi sheep at the stock-breeding centre of VauIx-de-Cermiy, iieai Pop 
lis. These flocks arc .severally composed of Houthdowns, Chaimois (two 
lots), early tnaluring Metinoes and the Meyinac-Limousin brf‘ecl resulting 
from an industrial cro.ss with Southdowns in i()2o-2i ad the Charumis 
breed in 1921-1922. The experiments of the authms were catried <mt in 
order to determine : i) the weight and chest girth of lambs at birth; 2) the 
influence of the parents, 3) the effect of sex; 4) the extreme weights; 5)the 
effect of twin births. The animals were classified according to weight. 
Th^ total data obtained indicate that the normal weight of lambs at birth 
2.3 kg. to 4 kg. in the case of the Southdown and Clmrmois an- 
, ifeay and also in that of the Southdown x Limousin and Charmois X 
^hybrids, whereas the early-maturing Merinoes weighed from 

'ly^^ht at birtii of Southdown ^ and of Charmois lambs 
fthe male than in th^ 'femsde kiflbs, but in the 
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case of the I/imotisin X Southdown and the Limousin X Charmois 
hybrids, the average weight of the ram and ewe lambs was the same. The 
weight at birth expressed m grams varied from 9 to ix times the chest 
girth expressed in centimetres as is shown m Table I. 


Tabev: 1. — Gtrth of Chest in Lambs at Birth 




Bam rambs 

Ewe Eambs 


Average 

Extremes 

Average 

Extremes 


girth 

minimum 

mammum 

girth 

mimmum 



cm. 

cm. 

cm. 

cm. 

cm 

cm. 

Southdown 

36 I 

38 

42 

1 

35.1 i 

! 

21 1 

39 

Channels (ist flock) 

35-5 

30 

40 

34 0 

29 

39 

Charmois (and flock) 

34 7 

27 

40 

34-3 

27 

39 

Merinoes 

365 

26 

44 

366 ! 

31 

43 

nimousins. 

326 

28 

39 

32.8 j 

28 

40 


From the prolific point of view, the sheep aie classed in the following 
order * Limousins, Charmois, Southdowns, Merinoes. A large percentage 
of the Southdown and Meiino ewes bore no lambs, but as a compensation 
there were many twins. In the Charmois and Limousin flocks, there were 
usually as many, or more, lambs than ewes, Table H gives the percent¬ 
age of twins m 1921-23 


Tabee II. Percentage of Twins 


Year 

Southdowns 

Charmois 
(flock i) 

Charmois 
(flock 2) 

Menaces 

i 

Eimoushis 

1921. .... 

X922 . 1 . , 

9-7 % 
10 % 

2.4 % 
57% 

87 % 

i 7 % 

W 3 % 
3 x % 


The largest percentage of twins were found among the Charmois X Li¬ 
mousin hybrids after winch come the Merinoes and then the Southdowns 
The authors state that twins are most profitable when the ewe is a good 
nurse and food is plentiful. The Merino ewe is the least good nurse, 
next comes the Southdown, while the Charmois and the Limousin sheep 
both have a plentiful supply of milk The weight of the lamb was on 
an average V15 of the weight of the dam, or if the latter was in bad 
condition. The proportion of the weight of the lamb, as compared with 
that of the sire, varied considerably, ranging from Vis to ^/2$ 

According to the authors, it is very important to have flocks m which 
the animals are as homogeneous as possible, especially in weight, for 
this insures homogeneity in the lambs and reduces to a minimum the 

• |I44J 
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proportion of lambs below the average weight of the breed which are 
always inferior to the other animals of the same age. 

The breeder should make every effort to insure the lambs leachiiig 
the average weight of the adult sheep in as short a time as possible. 

G, Tg 

Pigs. 

145. The Basal Metabolism of a Growing Pig. (i), 

DBiciiroN, T (Institute of Animal Nutrition School of Agricultuu% Cam¬ 
bridge) Proceedings of the Royal Society^ Senes B. Vol, 05 No 6b8, pp 340- 
355- ffgs 4, bibhography Tondon, 1923 

The experiments described by the author are to a certain extent a 
continuation of those already conducted on the same lines by T- W Ca.p- 
so'iCK and T B. Wood (i) 

A young pure-bred, Targe White pig that had been cavStrated at tht* 
age of 45 days was employed 111 the author's experiments. The anitniil 
was removed to the Institute when about 2 months old at which time it 
weighed about 13 kg. The pig was kept in a pen outside, and only taken 
indoors during the coldest weather and for a few days before the experi¬ 
mental tests In order to make the pig quiet at the beginning of the tests, 
and also on the first day it was placed in the calorimeter, it was fed half 
its daily ration in the morning and the other half in the afternoon, while 
during the fasting period of one week, the ammal was only given water. 
At the conclusion of each experiment, the pig was again taken out of 
doors and fed Ml rations. 

Tike Capstice: and Wood, the author found the metabolism continued 
to decrease (faffing gradually to its basal value), about 80-100 hours after 
the last meal had been eaten, further, the maximum assimikilion energy 
was registered 5 hours after the said meal, this tallied exactly with the 
results obtained by Tdsk in his experiments on dogs. In order to compare 
the metabolism curves obtained by the different experiinentors, it is ne¬ 
cessary to calculate the basal metabolism in calories per of siirface, 
using for the purpose Mi^ehs* formula: 

surface K (weight) ^ 

The value of the constant K, in the case of a young pig is Q.oa 
accor<^ng to VoiT, and 8,7 according to Rubnkr. The two Du Bois 
have improved this formula for human subjects, but Mekh’s version must 
still be employed for pigs. The author has for the present taken 9 as 
the.value oi K. The diagram in the figure shows the metabolism per 
guj^ce unit in the case of a growing pig. The course of the curve is gen- 
iiie same as that obtained by E. F. Dubois in his experiments on 
ibr tite metabolism seems to fall at the end to a value somewhat 
half the maximum %ttre recorded during the earliest periods 

' 6=1 ^ 1993, No. {BA.) 

1144 ' 
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of groTirth (4 months in the case of the pigling, and 5 years in that of 
the child). Variations in the curve appear, however, to be possible 
(Aemsby and Fries, 

TiGERSTED) The daily Basal metabohsm per surface 

metabolism of tbe pig- umt of growing Ptg, 

ling seems to be esti- 
niated by the writer at 
X033 calories per a 
figure somewhat higher 
than that obtained by 
Cafs'Mck and Wood 
(906 calories), which 
may be explained by 
the fact that the animal 
used by the latter in¬ 
vestigators was fed more 
liberally and had there¬ 
fore become fatter than 
Deighton’s pig. VoiT 
obtained a higher va¬ 
lue. 1075 calories (half 
Meissx’s figures), and 
Tange found a series 
of values for different pigs ranging from 900 to 1200 calories per day 
and per m®. In any case, individual variations in this respect undoubt¬ 
edly exist in the case of piglings, just as they have been found to do in 
that of man. (Gbphari? and E. E. Btr Bois). 

From the practical standpoint, the author has observed that the bas¬ 
al metabolism represents the amount of energy calories an organism must 
be given for its maintenance, and possibly for its development, and since 
the metabolism per surface unit is not constant during the growth period 
of the animal, the above-mentioned numbers of calories cannot be estim¬ 
ated solely and strictly according to the surface of the body as is gener¬ 
ally done, G, Tg* 

Mineral Assimilation^and Growth in Swine. 

DtoeEv, H, a., Oodden, W and Brock, R M The Influence of Cod 
Elver Oil, Linseed Oil and Olive Oil on the Assimilation of Calcium and Phos¬ 
phorus in the Growing Pig, The Biochemiml Journal, Vol XVII, N0.6, 
P* 7 ^ 7 - 7^9 London, 1923 

The authors used in their experiments young pigs from 2 to 4 months 
old which could well be compared together as regards weight. Every 
precaution was taken to obtain a proper balance between the calcium and 
phosphorus. 

The basal ration was fed the pigs in the form of a thick mash made 
with distilled water; it consisted of the following substances in the giv¬ 
en proportions * maka-meal 10, bran ro, oat-meal 10, blood-meal i. Thfe 
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extreme poverty of this ration in lime should be observed, the percentage 
of lime was only 0.061. The animals had distilled water at their dtsposal 
for drinking. The authors conducted three consecutive experiments, and 
111 each, they gave one of the pigs cod-hver oil, while the second and third 
pigs were fed olive oil and linseed oil lespectively. The first experiiiKMit was 
divided into 3 peiiods : a) <1 preliminary peiiod dniing which pig.s Nos 28 
and 24 were given 1550 gm of the basal ration + 5^^ i^oht- 

tion of calcium cMoride, while No. 26 received 1240 gm. basal lution d- 
50 cc. 30 % solution of calcium chloiide , b) the actual experimental 
period when the oil was iiitioduced into the above ration in doses of 40 cc. 
per day , c) the final period, when the laliotis were the same as 111 a) 

A progressive increase in the calcium balance was obseived thiongh- 
out the experiment. In the second exiieriment, the preliminary peiiod 
was longer, Nos 68 and 70 weie fed 030 gm. of the basal lation 4- 
50 cc of 20 % solution of calcium chloride ; No 67 had : 1240 gm, oi 
the same ration + 50 cc. of 20 % calcium chloiide solution. At the 
end of the 19th day, the pigs showed a negative balance as legaids cal¬ 
cium. Then, 40 cc cod-livei oil were added to th(i ration of No. 67, and 
30 cc. olive-oil to that of No. 68, No 70 continued to be led the original 
ration for 14 days longer alter which it was given, in addition, 30 cc. of 
linseed oil. The addition of the oil had the effect of at once rCvStoring 
the positive calcium balance of the pigs In the 3rd experiment, Nos. 669 
and 671 received 930 gm basal ration + 50 cc. 20 % $(>lutimi of cal* 
ciitm cliloride, No. 670 had 930 gm basjil ration + 26 gin. of lime and 
5 gm. chloride of sodium. On the 12th day, 8 gm., of tricalcic phosphate 
were substituted for 6 gm. of lime to balance the phosphorus content 
of the ration. 

The authors reached the following conclusions: An exclusive^ diet 
of grains decreasest he organism's capacity for absorbing and rolaming cal¬ 
cium and phosphorus, whereas the addition ot cod-liver oil, olive-oil 
Or linseed oil increase the absorption and retention of both the above 
elements. When the animal lias sullicient calcium and phosphorus in 
its system, the effect of the three oils is tlue same, but if there is a negative 
balance of calcium, the nddiiioti of cod-liver oil, or of i)live-oil, at once 
makes the balance positive, whereas the action of linseed oil is slower. 
Where there is a deficiency of calcium, the taking of cod-liver oil gives 
rise to digestive troubles. The beneficial effect exerted upon the assim¬ 
ilation of calcium and phosphorus by the addition of any one of these 
in a ration composed exclusively of grains appears to be due to the oil 
itseli, and not to depend in any way upon the amount of vitamine A 
pX^mnt in the oil. F. D. 


Effect of Defitciency of Iron in the Biet of Figs. 



paper> published by -EnniotT, Cmcmo^ and Oer in 
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in food in connection with rickets in pigs. The authors emphasise the fact 
that iron may also play an important part in the growth and development 
of these animals 

The milk of swine contains o 009 % of iron as compared with o 002 % 
in cow's milk and it may be concluded, a priori that there is greater need 
for storing up iron in the body during the suckling period. Hess, Unger 
and SUPPEEE have shown that the iron content of milk varies with the 
feed of the animal. Cow's milk contains double the quantity of iron when 
the animals are fed on pasture than when fed on a mixture of bean meal, 
linseed meal, hominy, gluten meal and bran, together with dried beet 
pulp, molasses and straw 

In a large breeding establishment for pigs, the authors observed 
certain symptoms in pigs 3-4 weeks old These symptoms proved fatal, 
and sudden death was frequent (red blood corpuscles about 3 000 000 
per mm^, haemoglobin 15 %). The sows were kept on pasture until 
15 days before farrowing and were then shut up and fed on white 
fishmeal, bruised maize and brewers offal, together with an abundant 
supply of water. This ration, however, lacks iron When large doses 
of feme oxide were given, first to the mothers and then to the pigs when 
large enough to feed themselves, the cases of sudden death ceased at once. 

The authors consider it probable that this disease, according to the 
observations made (symptoms and post-mortem appearance)-corresponds 
with that caused by cotton seed poisoning, common in the United States , 
and treated with beneficial results by Wi'thERS and Carroth by using 
iron salts. The enzootic hepatitis of pigs referred to by Htto^yra and 
Marek (1913) and which caused great losses m Russia and Eastern 
Prussia resembles closely the disease described. G. Tg 

148. Self-Rationing in Swine. 

Edge, S P On Self Feeders Stock Journal, No XVIII, No 2585 
P 375 London 1923. 

The author reports the results of some of his feeding experiments with 
pigs which he allowed to feed ai hhitum on the various food-stuffs placed 
at their disposal. 

The first animal was a Middle White sow with 8 piglings (4 male and 
4 female,) which was permitted to consume at will white fish meal, wheat 
middlings, ground maize germs and barley meal. This diet was begun 
during the first week after farrowing and the piglings followed the example 
of the sow as soon as the condition of their digestive system made it pos¬ 
sible. All the family grew most satisfactorily, the average weight of the 
young pigs at the age of 13 weeks being 32.4 kg. This self-rationing was 
continued even after the piglings were weaned. One of the male porkers 
was kept on the farm while the rest of the litter were afterwards sold 
at a high pnee, and one of the young male piglings was awarded a prize at 
the Tavistock and Yeovil Shows. 

The author found, by means of subsequent experiments, that the 
younger piglings ate a larger protein ration that those that were 
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The live-weights of the piglings (Middle Whites), belonging to 
four other litters were as follows • 

lyCtter of 7 piglings average weiglit 32 8 kg. m 11 weeks and «> days 
» »8 » » » 2d8»»»» 

» » 10 » » » » » » » » » 6 s 

» »I2» » »» »»»»»*)• 

Therefore, it required altogether, il weeks to produce (^65 kg, 
of live-weight 'Cg. 


Poultry 

149 The Rate of Senescence of the Domestic Fowl as Measured by the 

Decline in Egg Production with Age. 

Brody, S , Hkndkrson, W. and Kempsticu, II h fhe Journal of General 
Phystcology, Vol VI, No, r, pp. 41-'15 BaliimorL, 1923. 

The reduced egg-prodiiction of the domestic fowl UvS it grows older, 
whether due to a gradual cxhaustioix of the supply of the oocytes, or t.o the 
decrease 111 the vigour of the organs and tissues legulatiiig egg-kiying, 
or perhaps to both causes combined, may be regaided as u sign of se¬ 
nility, so that the number of eggs produced is an index of the rate at 
which senescence is proceeding The authors have collected many data 
on this subject from which they have constniclecl the following c<iitalion : 
Et^ Ae ^ M (i), in which Et is the egg production at a given age t, 
while e is the basis of the logaritlim, A and k being constants, llus 
equation shows that the total annual egg-production (iudcpcndcut ol 
the age of the heii), is a constant i>ercentage of the number oi c‘ggs laid 
by it in the preceding year. 


Decreased egg proefudion in froporUon to age of pud 




Anmiul cgg«piotluctioi> Irottt N<»v t 

Age 

No. 



yeuih 

ot 


it) 

I. 

221 

15B 

» 5«-5 

. . 

221 

X40 

140.1 

3. ... 

222 

124 


4 . . , , , , , 

222 

no 1 

loq.6 

$, 

103 

95 ! 

y <>.9 

. . 

2H 

S 9 

85.7 


27 

71 

75'7 

S', , . > 

i ^ ' 

63 

67.0 


{%) Calculatea from the equation y « — 0. las I, where y k the atmuai 


egg^productiott of a fowl at age of t. 
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Thus, by dividing each annual value by the value immediately pre¬ 
ceding it, we always obtain the quotient 88, that is to say, the annual 
egg-production is always 88 % of the egg-production ot the previous year, 
or in other words, the percentage decrease is constant and the rate of se¬ 
nescence of the tissues, or organs, regulatnig egg-laying follows a definite 
law A similar law, as equation i shows, also governs monomolecular 
chemical reactions, thus, we are induced to believe senescence to be a 
physico-chemical process determined and limited by chemical reaction 

The average number of eggs laid by fowls hving long enough for the 
senescence reaction represented in the preceding equation (i) to be complete 
would be the number (see preceding table), of eggs laid from the beginnimg 
of the egg-laying period {<{ = % year), to the tune when the senescence 
reaction is finished {t = infinity), and hence, this theoretical number 
would be obtained by integrating the equation (i) between the limits 
of % year and infinity which gives the result of 1369. 

The number of eggs (1369) that the hens in question could theoretically 
produce is much less than the oocysts present in the birds; according to 
R. Curtis quoted by Pbaru {Matne Agnc Exper Station Bull 205, 
1912), the oocysts visible to the naked eye are 1814 in number which would 
incline us to believe that the diminished egg production is due to the les¬ 
sened vigour of the organs, or tissues, governing oviposition, rather than 
to the supply of oocysts becoming exhausted. G Tg. 

130. “ Guabiroba a New Brazilian Breed of Fowls. 

SCOXTO Dos Sanxos, a Guabiroba, una nova ra9a de galinhas naaonaes. 
Chacams e QmnUm, Vol XXVIII, No. 5, pp. 397-398. Sao Paulo, 1923 

After 10 years* selection of the descendants of a cross-bred Orpington 
cock (with Dorking plumage), mated to three ordinary hens, Dr. E' 
Gasxau, has succeeded in obtainmg the race of the Mediterranean type 
'' Guabiroba ** which was greatly admired and gained a prize at the VII 
Agricultural Eidiibition of Rio Grande do Sul. The cocks of this race 
weigh 3 5 kg, when a year old, and the hens of the same age weigh 2 5 kg. 

R. D. 

131. Are Spurs a Disqualification to Hens? 

VoiXEnniER, C (Prof de zootechnie h. Institut National Agronomique) 
h*ergot chez les ponies est il une cause de disquahfication ? La Revue avicole 
Year 33, No 8, pp 249-255 Paris, 1923. 

The author quotes the opinions of various expert stock-breeders as to 
the correlation between fertility and the assumption of secondary mascu- 
hne attributes in hens, and concludes that the presence of spurs on hens 
should be regarded as a defect comparable to any other external malfor¬ 
mation in the birds. Recent experiments, especially those conducted by 
P:fezARD, seem to prove without any doubt that the masculinity of certain 
turkey-hens is due to ovarian insufficiency. Dr. Marcher's investigation 
seem show that when the ovary no longer exerts its influence upon the or¬ 
ganism owing to absence, a condition of physiological rest, atrophy or 
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disease, the secondary male characters show themselves in the females of 
different birds, especially m those of certain species Therefore the author 
is of opinion that since show-birds are always judged from the utilitarian 
standpoint, hens with spurs ought to be disqualified, however excellent 
their other characters may be Tg 


352. Improved Methods of Killing Poultry. 

Samficio y prepntacidn deIs avcs hi Estanctao, Yeai XUI, No 3n , p 17 
Montevideo, 19^3* 

Aftei drawing attention to the disadvantages of the usual methods of 
killing poultry (wimging the neck or cutting the throat), winch cause the 
blood to coagulate inside the bird, spoil its apixjarance and may n‘sult 
in infection of the wounds, the author advises piercing the brnin with a 
large needle, or the points of the scissors inserted in the middle of the pal¬ 
ate, and cutting the large veins at the base of,the lattei which is easily do 
with a pair of scissors. Death is instantaneous all the blood runs out, and 
the fowl is more easily plucked Further, all the above disadvantages are 
avoided. The authoi subsequently deals with drawing, plucking, chilling, 
preparing for the market and pacldng fowls J. P. C. 
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Machines ami Implements. 

153. Note on the present Position of Motoculture in Great Britain mul 

the Colonies- 

(liKAV, W, 8 [lechnuai Adohev, InferiUitiomil Inhitlufi of uUi{n\ 

Romo) (1), 

The farming industry in Britain as a result o£ the fall in prices since 
the war, is in a (MfGcult position and any means by which the cost of produc¬ 
tion can be reduced or the output increased deserves careful considcraliou, 
especially as the prosperity of tlie farming community in all countries 
is essential to the welfare of industry and labour in general Cue of the 
first means to present itself is that of the use of power, machinery and 
motor-driven implements as aids to the various oi>erations on a farm. 

(x) 'the views- eaEpre$sc<i thi*, article arc theme o! some leading authorities iti Britain, 
in Mdltimtathe’writer^s persanol knowledge of thatcountrv and of Home of the Colonies. 
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Motoculture is not opposed in any way by labour in Britain, as its 
advantages are realised, but until there is a more intelligent use of tractors 
and macliinery the advance in mechanical tillage will be slow 

Great developments took place during the later years of the War and 
continued until two years ago, but since that time the rate of progress 
has been less marked, in fact, the number of tractors in use at present 
seems to be diminishing rather than increasing, and this is often due to 
lack of knowledge of machinery and engineering on the part of the farmers, 
who, as a rule will not pay a higher wage to a tractor driver than to an or¬ 
dinary farm labourer. The result of this policy is that the tractor is not 
skilfully driven, the repair bill is heavy and motoculture falls into dis¬ 
favour 

In districts wheie farms are large, mechanical tillage is general, but in 
smaller farms of from 150 to 200 acres, the tractor is not such a good pro¬ 
position, especially where horses have fallen to pre-war values, or even 
less. Tractor cultivation became popular about four years ago, to sup¬ 
plement the shortage of labour, now, however, there is no such shortage 
and the tendency is to return to the use of horses and also to restrict 
the area of arable land until markets are more favourable for farm pro¬ 
duce The cable system of steam tillage is still the favourite method of 
power farming in some countries and with many farmers in Britain. 

There is, at present, no cooperative movement for the purchase of 
tractors or machinery 

The Government has not given any assistance to farmers in respect 
to credit for the purchase of tractors, but it is possible to raise loans for 
land improvement purposes and an Act has been passed to afford loans 
to farmers who are in need of assistance, and it might be assumed that 
such facilities would apply to all branches of farming. 

Tractors are generally more in favour on light than on heavy land, 
especially where intensive work in done, as in potato-growing areas, where 
on fine, sandy land a light type of tractor is suitable Some heavy land 
farmers find them valuable in working summer fallows. 

In the Dominions and Colonies conditions differ widely from those in 
Britain; very large, level areas have to be cultivated where labour is of¬ 
ten scarce or costly and then motor-tillage is advantageous. On the other 
hand, where the laud has steep gradients or is situated at comparatively 
great altitudes the tractor loses power and is inefficient. 

An extreme case of this is the highlands of Kenya, of which the writer 
has had personal experience, where there are large areas of good land si¬ 
tuated at a height of from 6000 to 9000 feet. On one large estate there 
were five 75 H. P, Holt tractors, but the loss of power owing to the al¬ 
titude and steep gradients was such that thfey were abandoned. Better 
work was done by a light tractor, but it was found that under those con¬ 
ditions it was more economical to employ oxen, although the output per 
team was only % acre per day. 

Motoculture is an entirely economic question and one to be decided 
by the individual farmer after careful consideration of the local conditions 
and Ms own requirements. 
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154. The Use of Agricultural Machines in Casecho-Slovakia, 

Pubkshed by the Mtmstry of Agriculture of the Republic of Czechoslovakia^ 
Year IV, No. 3, pp. 21-23. Prague, 1923. 

Cz:echo-Slovakia has 160 factories ol agikniltuial tnachines with an 
output of over 150 nulhon crowns. The production not only supplies the 
home maiket, but also an exj^ort tiade as the lollowing tiguies show * 

Statistics of the use of agricultural machines have been kepi since 
1922. The figures are summarised 111 the following Table * 




Imports 



Exports 



1 1920 

19-21 

1920 

19-21 



imllious 

[quintals 

millions 


luillious 


millions 


quintals 

of 


of 

quintals 

of 


of 


'- 

crowns 

L -« 

crowns 


Clowns 


crowns 

Engines 

£0.666 

21 3 

6,290 

II 

5.716 

1 ^. 5 : 

7 * 3*4 

j 

11.7 

Steam ploughs 

3.0.57 

5*5 

2.967 

3 9 

1.827 

36 

1.762' 

; 2 I 

Threshers . . . 

2,903 

2.9 

♦ 3<>2 

8.7 

14,607 

14.6 

xcj.oqii 

39.3 

Two-shcires ploughs (at least) 

3013 

2^; 

2.x 04 

4.2 

38.861 

20 0 

63*460 

! 126 9 

Seeders. 

252 

0.181 

519 

1.03 

45*711 

35*1 

30.510! 

; 61 

Reapers . 

1.711 

1.3 1 

I.20I 

3.0 

IX. 3 54 

0 

4 45 ® 

1 11.l 

Dairy machines . . 

3^36 

21.8 

4.644 

18.6 

506 

1 2*4 

469 

1 1.8 

Vanous . . ... 

3*957 

3.9 

8.0X8 

_j 

10.5 

33.373 

1 18 

I 

39.91 4 

i 

I 104,6 


The machines mentioned are driven by: 


Group 

Men 

Oxen 

Wind 

1 

85 jSs 

5032 

59 

11 1 

130 \ 6 ^ 

X? 492 

110 

m ! 

93 035 

43 6oB 

78 

IV 

79 5M 

65 838 

45 

V 

39374 

3® 864 

47 

VI 

3 348 i 

3 562 

3 

VXI 

3580 

39*24 
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Water 

1 

Stemn 

Electricity 

Other 

power 

8f 

482 

1 

4 

408 

X 399 

, ^ 

P-' 

924 

f tm 

14 

It 

1 oa 1 

3 .^37 

10 


4.39 

2 280 

17 

21 

49 

538 

6 

2 

Sir 

1 678 

19 

15 


Prof. Bkdwk calculates that before the war, the sum of 137 crowns 
per hectare was expended on agricultural machine work. Now, an effort 
is being made lor the co-oiXirative use of iigriculturol machines and imple¬ 
ments ; already in 1918, 136 agricultural machine co-otieratives were in 
existence. 

In the Czech districts, even small farms are well provided with agri¬ 
culture machmes, but it is quite different in Slovakia, where wooden 
ploughs are stiU much used, and farm implements are drawn by men, or 
ammals. ^ R, I). 

tl«4] 
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155. Tests carried out in Germany by the Federation of the Agricul¬ 
tural Machine-Testing Stations. 

Milteikingea des Vetbaiidcs landwirtschaftliches Maschmciipntfiittgv'^ati-* 
stalteii Dze Landmascktne, Yeia 3, No 29, pp 300-3(35, No. 30, pp ^78-382; 
No. 34, pp 429-432 , No. 37, pp 46r-i|04 Berlin, 1923 

Prof. Maj^tiG-ny describes the good results obtained duiing the trials 
made from August 7 to 9, 1922 near Wiirzburg with two 25-30 H. P 
ploughs of the small Man and Stock types. The tests included shallow 
and deep ploughing, deep ploughing combined with breaking up the stubble, 
and breaking up a field of lucerne. The soil was average as regards com¬ 
pactness and moisture and the ground was inclined (.slope of 7 %). 

The Man type broke np the stubble and ploughed (^352 hectare jier 
hour to a depth of 20 cm.; if the depth was only cm., it ploughed 0.475 
hectare per hour ; the Stock type's record was respectively 0.341 and o 41 
hectare per hour. The aveiage amount of fuel consumed was respectively 
16 and 14.5 kg per hectare. ^ 

The author also describes the Krause pipe-iirigation system which has 
been on trial for the last 3 years in the meadows and gardens belonging to 
the Halle Station. The pipes are manufactured at the Mannestuann 
Rohrewerke at Dusseldorf. 

The very satisfactory results confirmed those already obtained by the 
Deutsche Landwirtschafts-Gesellschaft 

The system consists of : i) a series of fixed pipes provided witli valve- 
cocks placed at intervals of 12 m.; 2) a series of portable pipes inserted per¬ 
pendicularly to the first; 3) a set of movable pipes 6 m. long carrying the 
irrigation cocks. The last set of pipes is affixed alternately to the right 
and the left side of the perpendicular pipes, so that while one side is operat¬ 
ing the other is being made ready. The movable pipes are so light that 
they can be affixed by women, or boys ; they slip into their places on the 
application of a slight amount of pressure. The water falls in fine spray 
and thus does not injure the physical condition of the soil. 

Prof. E, Mbjybx and O. SCENKbi^BACH (engineer) give the results of 
tests carried out at the Hohenheim Station with the thrcshing-tnachine 
** I=>arole No. 4 " made by the Ceres Miischinenfabrk A. (r. vonii. Felix 
Hfibner of Eiegnitz (Wiirtemberg). It is a machine that works on n large 
scale and has a straw shaker, but no seed-sieve. It is driven by a 7.5 H. P. 
electric engine with alternating current and thre>shes per hour 1x35 kg. of 
oats in sheaves, obtaining 327 kg. of grain, with a consumption of 0,38 
kilowatt-hour. The oats although still damp were threshed in a perfectly 
satisfactory manner. This machine can be used for wheat and deals 
Wth 795 kg. of sheaves per hour, threshing 340 kg. of grain with a consump- 
fikti of 0.52 kilowatt-hour. It also threshes barley, beans, peas and poppy- 
cfep^les. 

’ MA:RWHy has tested the sower " Bandsaat made by the firm 
^ Eit^efeld and Co. of Berlin; he suggested certain improvements 
intheslWf^l^ ; 15 ^triali^ were carried out at the Halle Statbn* 


t. D. 
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156. The Graetasin Heavy Oil Generator (i) 

Dte Landmaschtne, Year 3, No 33, pp 416-418, figs 4, Berlin, 1923. 

The Graetzin Heavy Oil Generator is worked by a combination of the 
two systems of pre-heating and of finely dividing the fuel from which the 
gas is to be obtained The heavy oil is emulsified by air and re-heated, 
which causes the evaporation of its volatile constituents and an increased 
tension in the emulsified mixture The increase in tension is used for the 
transport, in the chief air current of the generation, of the fuel in the form 
of a finely-divided spray (vapour carrying with it a cloud of heavy oil). 

This gas-generator has been tested in driving heavy engines and a 
saving of 40 % in the fuel cost has been obtained, P. B. 

157 Experimental Production of Straw Gas. 

RoETHE, H E (Assoaate Development Engineer, Bureau of Che¬ 
mistry) U 5 , Department of Agriculture, Department Bulletin, No, 1203. 
Washington, D C, 1923 

The Bureau of Chemistry of the Ministry of Agriculture of the United 
States has studied the question of manufacturing gas on the farm from the 
straw and other products that are generally wasted on farms in America. 

The gas obtained is well adapted for lighting and heating purposes, 
but the cost of production is prohibitive. R. D. 

158, A New Windmill Electricity-Generating Plant. 

The Implement and Machinery Review, Vol 49, No 581, pp 570-571, 
figs 2. Eondon, 1923, 

On the lines indicated by the Technical Service of the Ministry of Agri¬ 
culture (England), Messers Teeford, Grier and Macxay Etd,Glasgow, 
have constructed a wiudmill-electric plant that should meet the require¬ 
ments of a farm Special attention has been paid to the protection of the 
gearing from damp, and to the retention of the lubricant with the result 
that the machinery only needs lubricating once a year (2)* R. D. 

159, Mechanical Appliances for Industrial Vehicles. 

I. JxmiEN, Ereins et embrayages k buttes (Brakes and coupling gears 
with projections) Recherches et Imentions, Year 4, Ho. i, pp. 49 - 53 • 
Paris, 1923. 

II. Idem, Benne de Vehicle basculant sous uu effort de recul. (Basket of 
vehicle that is Inverted by return action) Reckerche$ et Inventions, Year 4, 
No 41, pp, 53-55, Paris, 1923 

This new system which is applicable to all the usual types of wind¬ 
ing brakes (whether band-brakes, or those made of articulating segments) > 

(r) See R Oct, Dec 1923, No. 733. ) 

\z) See R. 1923, No, 379^ . 

im^nn 
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has been specially devised in ordet to obtain equal brake-power when the 
part to be checked rotates in either direction and with the same force 
exerted in the same manner by the controlling gear. 

Brakes of this constiuction, for instance, when attached to motor- 
vehicles of all types and to the vehicles towed by them, exercise the same 
controlling foice during reversed and forward action. 

The new method is characterised by the use of two pi03ectioiis that are 
independant of the pace to be checked and of the so-called btake-geat. 
The work of these piojections is to form a fixed point of support at any 
given moment for either winding-band upon which, according to the 
direction of rotation, the restraint is exerted. 

Figure I shows the brake disengaged, figure II shows it acting in one 
direction (f01 example A V), figure III shows it acting in the oposite direc¬ 
tion (A B.). 

In these figures a is the rotary part to be checked, it is set in mo¬ 
tion by the motor-shaft h; c and d are the respective ends of the band- 
brake, ^ is a whipple-tree to which are affixed the two bands that can 
turn and slide on a fixed pin / fastened into the block g and moved by 
a hand-lever to which it is articulated and wliich itself pivots around 
the point of attachment i. When not in action, the band is kept di¬ 
sengaged by two antagonistic springs, 7 /, which draw back the whipple-trec 
and bring it into contact with the two projections, A and B, that are 
symmetrically disposed on either side of the axial plane &/. When the ro¬ 
tatory part on which the brake is to act turns in the direction shown 
(fig. 2), the pressure exerted by the operator on the lever h (measured for 
instance by the opening angle 0 ) is shown by a simultaneous pull on the 
two arms of the whipple-tree and hence on the two rolling bands which are 
thus exposed to the friction of the drum, which carries round the band 
A and its corresponding arm of the whipple-tree which comes in contact 
with the projection B, and rests against it, whereas the other arm and the 
other band are still subjected to the action of the brake-lever. 

If the part to be checked were turning with the same force in llie op¬ 
posite direction to that shown in fig. 3, the same amount of brake-power 
(angle 0) exerted by the operator on the same lever h in the same 
direction, would cause the other aim attached to baud C to assume u si¬ 
milar position on the projection A, since the checking force is pmetically 
the same in both cases. 

The distance between the projection A and B is larger, or smaller, accord¬ 
ing to the amount of brake power required, the .slowing down energy to 
te produced, or the blocking to be efiected (the maximum check with very 
little force is obtained when the projections are very close to the pivot /). If 
this distance is equal on either side of the axial plane 6/, the power exercised 
by the brake is equal, in the case of movement in both directions. The 
position of the projections can be so varied as to allow of maximum un¬ 
equal force being used in both directions of rotation. It is unnecessary 
to add that the ^projections do not in any way prevent the use of pro¬ 
gressive brake power. 

This type “of bmke notion has been devise<| by its inventor for use on 

(m 
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a manure lorry with a balance basket worked by the backward motion if 
the lorry which allows of the reverse action being regulated with the neces¬ 
sary precision 

II. This new balance arrangement for baskets, boxes and platfoinis 
has been devised ior a new type of rural motor tractor, a manure lorry 
01 ** manure tractorespecially intended lor the transport of manure, 
soil, and crops, and for general transport on cultivated land and country 
roads. It is characterised by its platform, or box, mounted on a pivot 
uppn the chassis of the tractor, or vehicle in tow. It can be attached at 
the moment required to the wheels carrying it, so as to move backwards 
simultaneously with the backward motion of the lorry Figure IV shows 
the box of the vehicles on the chassis; it is balanced between the two wheels 
and its centre of gravity passes as near as possible to then axes. Figure V, 
shows the operation of attaching the box to the wheels which by their 
rotation as they move back cause the balance motion. In the figures: 
a) is the axis of the pivots which are attacked to the chassis (not represent¬ 
ed), on these pivots are mounted the supports of the box; b) is the axis of the 
wheels which are the driving-wheels of motor vehicles and of the fore-car¬ 
riages of tractors, and may also be the wheels of a vehicle that is been 
towed and is rigidly coupled to its tractor. This brake is provided with 
a patten, and runs in a slide earned by the box and worked from the fore¬ 
part of the lorry, by means of a hand-lever, d, for instance. 

The apparatus works as follows while on the road, the box is kept 
in the position shown in figure IV. When the vehicle has reached the 
place for unloading, it is stopped, the pattens are tightened and the vehicle 
is made to move back and the pattens are fixed on the wheels which 
carry them down with the box to which they remain solidly attached. 
The return action of the vehicle is stopped (this is done by the band- 
brake already described), as soon as the inchnation of the basket is suffi¬ 
cient to allow it to discharge its load, either wholly, 01 partially. In or¬ 
der for the return movement of the vehicle and the inversion of the box 
(which needs an additional, but proportionally slight amount of force), 
to be carried out simultaneously, it is necessary for the motor-wheels 
to be able to grip propeily if they are working on damp, or loose, land such 
as cultivated fields, roads with many ruts, in forests, or quarries. For this 
reason, these vehicles were always provided with wheels of large diameter, 
fitted with permanent land-grips able to work equally well in both direc¬ 
tions. (American, English, German patents). 

160. Hand-Worked Garden Tractor- 

Bkssaisaix, R Tracteur horticole k bras, Rmie HorHcok, Year 95, 
No. 24, pp, 542-543, figs. 2. Paris, 1923. 

’ M. Ch. PtJtois (Condray-Montceaux, France), has invented a small 
tractor. It has two wooden wheels 0.93 m. in diameter which 
affixed to an axle and are 0.50 m. apart. The wheel-rims are bound 
with irons 0.045 m. in he^ht; these form the gripping-irons 

which weighs xfiO kg. The np-yes of both wheels carry 
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rachet-wheels that can be turned in one direction by pawls articulated with 
a frame turning in the vertical plane round the axis* To this frame is 
attached a lever of which the length can be regulated and which can be 
worked by a man and turns the wheels When the lever is drawn back, 
the pawls become disengaged from the cogs of the rachet-wheels and the 
tractor remains stationary 

With a lever 12 m long, the traction force at disposal is twice as great 
as the force exerted by the man for an average advance of o 55 m* per stroke 
of the lever When the lever is 1.50 m, i 80 m. and 2 10 m. long, these 
figures are respectively: 2 % <^47 ^ > 3^9 0 33 m, 4.90 and 

0.29 m R D. 

161. The Burmester Plough. 

BubmbSI^ER, H Der Garepfiug. Dte La^tdmasckine, Year 3, No 83, pp 415 
Berlin, 1923 

The author describes a plough that he has invented and the manner 
in which it works The object in devising the implement was to turn the 
slice not all at once, but in such a manner that the lower, and much the 
larger portion should be turned over on the furrow, while the upper part, 
which IS composed of the dung spread on the field and of the superficial 
stratum that must be broken up to form the seed-bed, is turned over upon 
the deeper-lying slice. This insures the seed-bed being in the best chem¬ 
ical, physical and biological condition, further, it allows the microflora 
of file soil to develop rigorously, while the manure finds its way to the 
layer where it can become completely incorporated in the soil and be assi¬ 
milated by the plants. 

The BxjRMEStBR plough is fitted with two shares, the front and upper 
share lifts the supeificial layer of the soil on which rests the manure and 
carries it to one side, while the lower share cuts and turns the deeper-lying 
slice, then the upper layer is inverted so that the manure lies between the 
upper and the lower slice. The back and lower share is inserted as vertic¬ 
ally as possible in order to turn over and break up the bottom part of 
the slice properly. The depth of the ploughing is regulated by the same 
method as that adopted in the case of deep-working Sack, or Bckbm, 
ploughs. F, D. 

162 Sub-Soil Ploughs. 

R 3 NOEI,mann, M Charrues sous-soleuses. Journal d*A§nmUure Praiiqm, 
Year 87, No, 49, pp 454 458, figs. 5. Paris, 1923, 

On any given farm, ploughing is always carried out to an almost 
constant maximum depth with the result that the repeated passage of tht 
share compresses the soil just below the layer ordinarily worked by the 
plough and a pan is formed that retains the rain-water. Fortunately 
this hard crust is not entirely continuous, but contains crevices through 
which the roots are able to make their way although with some difficulty. 

The experiments made by the authors have proved several facts as 
regards this hardpan. 
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They passed a harrow many times over land that had already been 
worked uniformly and deeply. After the harrow had traversed the same 
tract 6 320 tames, there was found, beneath the very fine, loose, supt'rfi- 

cial layer 57 mm. thick, a contimioti.s, 



WofMng of Suh-soil Plough. 

A “s Body of tixe plough and passage 
In soil 

The passage tahen by the pottion S is a 
certaitt distance below the layet x of the 
work piece and the projection Y, about 
p-ro cm, from the vertical plaiie of the 
furrow, w, to avoid doggteg. 


very compact, hard straliuu 47 luni. 
in thickness and of a datker colf)tir. 
Below this pan, at a depth of ^5 cii , 
lay the well-worked soil broken tip 
by the first passage of the plough* 
share 

The weight of the soil |)ei cubic 
metre exceeded 1372 gin. in the case 
of the superficial layer, wliile in that 
of the hard layer, it was over 
1890 gm. as the vSoil had settled down 
and the vibrations of the harrow 
had carried the fine particles into the 
crevices In these tests, the harrow 
was drawn by an electrically driven 
arm, but the teeth could never pass 
mechanically into the same furrow. 
The trial ground was first of all 
broken up to a depth of 25 cm,, 
and the hard-pan began to form after 
430 passages of the harrow. It may 
therefore be assumed that the re¬ 
peated passage of the plough will 
produce a similar effect iu the course 
of time. The necessity of breaking 
up the layer thus formed explains 
the good results obtained with the 
subsoil plough. 

Of the models recommended, 
preference must bo given to ihose in 
which the subsoil share works at the 


bottom of the furnw that has Just 
been turned and immediately in front of the body of the plcmgh. It is 
well to have a flexible mounting; the working piece should be fixed 
to the end of a frame forming a spring. When the excavating part 
(subsoil share,^ or digging teeth) works behind the mould-board, in the 
furrow, the animals compress the sub-soil and tire more easily. Therefore 
it is best to adopt the mounting shown in the figure, R, D, 


rfe, The Fiorani System of Motor Plough* 


E. Un nuovo sistema di motoaratura. M Year 69* 

27^ pp, 272-274, figs, I. Casale Monferrato, 1923. 

. Th^ Eronttri motor plough is worked by a cable attached an 
ofdmary pj^cad diagonally across the field. The caWe, is worked 

ti*»l ^ 
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on the double pulley system, unwound until the furrow is completed, as 
the plough moves forward. The reverse action is then started, as the 
corresponding engine on the tractor stationed at the other end of the field, 
comraepces to wind the cable. The horse power required is 40 to 50, for 
pulling the balance plough. 

The author draws attention to the ease of management of this motor 
plough. Fn 8 horns, an area of more than 2 50 hectares was covered with 
a multiple furrow pattern and the cost (fuel, labour, etc) amounted to 
about 180 lire per hectare. 

It i.s proposed to encourage the wider use of this system which has 
already done valuable work in the improvement of certain areas 

F. D. 


164. Implements for Potato Cultivation. 

PASSijrjSritJK, O Macliines pour la culture de la pomme de terre. Journal 
d'Agnculture pm/igue. Year 87, No. 44, pp. 356-358, figs 2. Pans, 1923. 

A report of tests of potato-Ufters, sorters and planters held at Remy, 
Oise (France). R. D. 


T65. A. New Type of Harvesting Machine. 

I. — The Canadian Power Farm, Vol. XXVIH, No 9, pp. 12-13, figs. 4. 
Winnipeg, 192.3. 

II. — A New Way of Harvesting Flax Ibid Vol. XXVIII, No. 10, p. 12, 
figs. 3. Winnipeg, 1923. 

I. — The •' New Way Harvester ”, cuts and stacks the crop • it re¬ 
quires 10-20 HP, and employs two men. This harvester cuts a width 
of about 4 metres and builds stacks 2.65 nr. in diameter and height; it 
reaps 14-18 hectares aday. 

The cutting platfomi is practically the same as in an ordinary 
reaper-binder, but longer and narrower; the shape of the elevator is the 
same as in the latter machine, but is much higher. On one side of the 
elevator, there is a large cylinder into which the cut crop is placed by 
the elevator, and where the heap is made, when the pile reaches the top 
of the cylinder it comes into contact-with an appliance that gives the 
heap a conical shape. As soon as the pile is finished, the operator re¬ 
leases a meebauism that raises the cylinder ; at the same time, the front 
part slides backwards pushing the heap on to the ground. All the crop 
that has been cut during this operation remains on the top of the esrlinder 
and is only allowed to fall into the cylinder when the latter has returned 
to its place. The author has seen the New Way Harvester working in 
a rye-field containing over 30 % of sow thistles, and also in a field of 
barley still more infested with weeds, die harvester made good well 
shap^ stacks in the centre of which the temperature rose 2° C, the first 
day after harvesting, 6® C. on the fourth day, and 8®-io® C. on th® axth 

’ * [ie4-i«S] 
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day, after wMch it fell rapidly. In spite of the strong winds, the stacks 
were quite upright after a month had elapsed 

For threshing jiurposes, the heaps were in certain cases collected 
into groups. A strong rake drawn by two horses was used displace 
the piles, the teeth of the rake being introduced beneath each heap. The 
crop is not thrown in a mass on the heap, but can easily be xemoved in 
successive layers. 

The advantages of this machine are therefore: greater rapidity of 
work which decreases crop losses in bad weather, a saving of binding- 
rope, economy of labour, greater speed in threshing, 

II. -- The same machine has also been used in harvc’^.ting a flax 
field 800 metres in length. In this case, the stacks can only be made at 
the end of the field where they can at once be arranged in a line. The 
author points out that, under these circumstances, the New Way Har¬ 
vester proved especially useful, since the very iircgular surface of the 
ground would have made the mechanical removal of the crop by means 
of a rake a very difficult operation. R. D. 


165 Recent Improvement of Threshing Machines* 

Fortschntte im Dreschmaschinenbau imd deren Auswirkungeu. Die 
Landmaschtne, Year 3, No 42, pp 513-5x4. Berlin, 1023 

Report of recent progiess made in the iinproveinenl of iiireshing 
machines, with a view to less complicated working and cit a rediic<*d cost, 
lighter weight without loss of durability, and llierefote less consntnpiiou 
of energy R IK 


167. New Innes Shocker. 

Farm Implement News, Vol. 4*1, N. 47, pp. 18-19. ligs. 4. Chicago, 1923. 

A description accotnpaiiiccl by figures of a n^aiK^r cotislrucled by the 
Innes Shocker Co., Davenport. 

bike other types of the same apparatus, this shocker is assoeiateri 
with a reaper and works alongside it. The runes shocker has been used 
for 5 years in different localities' with marked success. It can stook j 
acres per day as against rather more than i acre where kuuHubout is 
employed. ' ' R. ix 

168, Beet Harvesters. 

FassecAoto, G. (Chef de iravaux ^ la Station d^Rssais de Machin€»). 
Atracheuts de betteraves Journal d'Agriculture Pmilqm, Year 87, No, 48^ 
pp, 436-439, figs. 2, Paris, r 923 . 

The SodStfe des Agriculteurs du Nordorganised an exhibition of 
beet-harvesters which has taken place on October 30 and 31, 1923, at 
PhaJempin (North France). The implements ea^Wted Iff ted the beets 
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in tlie ordinary manner, but were fitted with many new arrangements for 
insuiing the topping of the beet, and also iti some cases, with an apparatus 
for cleaning and piling up the beetroots in heaps. 

The chief difficulty in removing the crown is due to the fact that 
beets <lo not always project from the soil to the same extent, In order 
to regulate the length of the cut, a guide-rod is used which rolls, or slides, 
over the leaves and exerts a certain amount of pressure ; the blade is thus 
always at a deteimined and regulated distance from the lower part of the 
guide-rod and the cut should therefore be regular, but the crown of leaves 
being more or less thick, gives unequally’’ under the passage of the guide- 
rod and thus cause a lack of uniformity in the cut 

The guide-rod is generally a cylinder revolving around a perpendicular 
axis in the direction of the forward motion of the beet-lifter, or else it is 
formed of a series of four disks, of different diameters and placed facing 
this direction, or it may even be composed of a metal fork with curved 
prongs that slides along the soil, being supported and pulled by the handle. 

The knife is usually a horizontal blade set at a certain angle with the 
axis of the machine; in one of the models, it is a circular, honzontal 
cutting-disk, that lotates round its axis The vertical distance separat¬ 
ing the guide from the blade, can of course be regulatbd. 

When the beets have been topped, the root-collars and leaves must 
be pushed on one side, so that they may not hinder the work of the lifters. 
This is generally done by means of a thin piece of sheet-iron shaped like 
the mould-board of a plough; sometimes it is drawn out in front into a 
share which is the blade properly so-calkd. In one implement, the beet- 
tops arc carried away by another disk with a honzontal axis parallel to 
the axis erf the machine and having a rotary movement in the required 
direction. In another case, tliis work is executed by a revolving brush 
similar to that used in a sweeper. 

The cleaning devices are intended to shave the roots ; sometimes they 
consist of forks like those belonging to a potato-planter, but at other times, 
the roots pass over a series of parallel shafts set closely with brushes and 
revolving so that the roots are pushed backwards where they fall upon a 
perforated disk that turns horizontally. B.. B. 

169. The Brandt Stubble Earner* 

The Impkmmi and Machinery Review, Vol 49, No. 583, p. 789, fig. i. 
London, 19^3. 

The Brandt Stubble burner of the Canadian Farm Implement Co. 
Ltd. seems to meet the requirements in British India for an implement 
able to burn Jungle, stubble, and weeds. In the front of the chassis (see 
figure),, there is an oil tank that fills a pressure tank by the agency of a 
feed-pump. The burning apparatus consists ot two plates of the same width 
as the machine, each containing the gas-generating tubes and pipes 
bearing the exit holes of the flames, which are placed :t5 cm. apart. The 
plates are kept at a height of 7.5 cm. from the ground and are mounted 
on pivots, so as to be unaffected by any unevenesses of the surface. 

4mi : 
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Oil is used as the combustible substance, 50 litres per hour being 
employed for treating i 33 hectares. This oil is vai^orised and kept 
at a constant piessure in the pressure tank wliich insures regular feeding. 

- The mixture of air and vapour m the generating tubes pro<litcc*s a gas 
that burns fiercely and can be regulated. 

This apparatus is used 111 Canada for cleaning fields after harvest 
and destroys all the stubble without leaving any flcune in its wake. 

R. 1). 


170. A New Tree-Felling Machine. 

The Ttmbennan, Vol XXV, Ko 2, p 55. Portland, Oregcm, U vS A., 
December, 1923, 

A new petrol-driven saw has been invented by a hVencli engineer, 
and has been used successfully in a number of timber opeiations tu Fratice. 

The saw itself consists of a chain with links which bear both cutting 
and raking teeth. These teeth point inwards and when in use the chain 
is linked lound the tree and drawn towards the machine ; the links are read¬ 
ily detachable. A tree 5 feet in diameter can be cut through in from 5 to 
6 minutes No difficulty has been found as regardvS heating or jamming 
of the chain in the cut. Tests have been made on hard wood filled with 
fragments of shrapnel, bullets etc., without damage to tire chain* 

The chain is driven by a 6 H. P., 2 cylinder motor, which is mounted 
on a two-wheeled cart, the whole weighing rather less than 3 tons* 

The apparatus has been patented under the name of the ** Scie-Ra- 
bot» and is manufactured by Serin Cie., ri rue de Be^'^aince, Paris. 

w. s. a 


17T. Weed-Cutting by Boat. 

The BnUsh Parmer, vol. IV, No. 193, p, toc>p fig. i. l#oud<m, 1923, 

It IS almost impossible, and in any case too exptmsive, I0 free large 
sheets of water fiom weeds by hand-cutting Messrs Hauudcison (True* 
tor and Implement Co btd. Bedford), have place<l on the uuukei twii 
types of boat fitted at one cud with a long arm to which is attuche<l a pair 
of shears worked by the engine. These shears ctit the weeds over a sur¬ 
face of 6 acres in i hour. The depth of the cut can lx‘ adjustcil 

R. D. 


172. Note on German Cream-Separatora* 

Aus der deutachen iXentrifugen-industrie. Die Landmaschlm, Year 3, 
No 32, p. 403, figs 3.B erlin, 1923. 

Description of different types of cream-separators made by the Eisen- 
w^k Briitxner A. G. of Artern: type S with open drum, separating 40 to 
6a Etres of cream per hohr; type T with plate drum, from 50 to 73 
per kour; types M and Mu with drum having sheets or plate from 
' 1:60 per hour. P* D* 
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173* New Centrifugal Separator. 

Manrin,G, Nouveau separateur centrifuge. Journal d^AgncuUure Pratique, 
Year 87, No. 5.:, pp. 515-5x6. Paris, 1923 

M. B IlAKPtHSKY'vS centrifugal separator consists of a cylindrical ba¬ 
sin, or lube, 0.05 ni, in diatneter and 0.30 in high. The milk to be separat- 
ted enters by the lower part of the tube, while the separation of the cream 
from the skimmed milk takes place at the top of the basin, where it is 
regulated by a screw, as in all other separators. 

The high rotation speed 16000 revolutions per minute necessitated 
by the small diameter of the tube, is obtamed by a hydraulic turbine work¬ 
ed by a jet of liquid furnished by a pump ; this renders superfluous the 
transmission apparatus required in the case of hand-worked engines. 

The driving turbine, which is of very small diameter (0.04 m,), is 
mounted on the axis of the tube. In some cases, the force-pump manipu¬ 
lates the milk the latter being sucked up into a vessel, whence it flows 
back into the turbine and afterwards passes into the separating bowl. The 
milk can, however, be allowed to pass straight into the basin, the water 
then being used to diive the turbine. 

The following results were obtained with this separator when it was 
tested at the Machine Trial Station (Paris). When the milk to be separated 
was used as the driving liquid, and flowed back under pressures varying 
from 12 to 26 kg. per cm^, the bowl made X2 000 to 16 000 revolutions a 
minute while 92 to 103 litres of milk passed through the machine per hour, 
91 to 94.6% of the fat being removed in the cream. If water is employed 
as the driving liquid, with a pressure of 25 to 35 kg. per cm®, the bowl re¬ 
volves 15 000 times per minute, 106 litres of milk are treated, and a little 
over 94 % of the fat is recovered. 

After the cream has ripened, it can be taken up by the pump and forc¬ 
ed into a tube of small diametre in which a cylindiical piece of metal is 
placed only leaving a narrow ring of space round it; the eddies and jars 
taking place as the cream is compressed have all the effect of churning, 
the operation being performed by very simple means. The agglomerat¬ 
ed globules and the whey are evacuated from the tube, therefore all that 
is required in order to obtain butter is to place the product on the table to 
be worked up. R. D. 

Builiing construction, 

174. Fneuxnatic Grain Elevators. 

Cramp, W. and Fmmnnv, A. The Engineer, Vol. CXXXVII, No, 3550, 
pp. 34-36. I^ndon, 1924 

The authors were requested by the Department of Scientific and In¬ 
dustrial Research to study the question of pneumatic grain elevators, at 
Manchester University. In this paper they give a scientific and technical 
account of their work. 

R. D. 
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175 Buildings and Equipment for the Fruit Drying Industry (i). 

Cai.'DWHi;!,, S S, EJvaporalion of Flints* U S of 

BuUeim No pp 1-62 E|j;8 18 Woshiiigtoii, 1 ) 10 

A detailed description is given ot the types of adiiicially i^va- 

porators, found to be most vsuitablefor finit drying and of the model in¬ 
stallations of labom saving machinery, iniptoved methods of haiulliug the 
various fruits before drying and during the actual process. 

The author emphasises the impoitance of ascertaining whether the 
quantity of excess fruit is sufficient to justify the necessaiy cxpenditnre, 
A thorough survey ot the fruit areas concerned will also imike it fpossible 
to determine the size and type of evaporator requited to suit geueial 
purposes and all types ol fruit 

Of the various foims on the maiket, the tunnel evapotalot is cottsidin*- 
ed to be the most satisfactory This is used in the plum glowing distiicts 
of Oregon, Washington and Idaho and is equally smlatile iot dtying ot 
peaches, apricots apples, peas, etc The drying chamber consists ot a long 
narrow compartment with the floor and ceiling on the same slope from cud 
to end, with the furnace placed below the floor at the lowct end The 
loom is cut into a seriCwS of narrow chambers, the ** tunnels, by pamUel 
partitions extending from floor to ceiling. Warm air is admitted into each 
tunnel through an opening in the floor at the lower end and escapes thiough 
the ventilating vShaft at the opposite end The two ends have dtjois open¬ 
ing the full width and height. The material to be dried is spicud on 
trays which are placed on parallel runways at the upper end of the tunnel, 
pushed gradually along as the drying proceeds and removed dry at the lower 
end. The inclination of the tunnels and the ariangement of th<‘ trays 
facilitates uniform flow of air throughout. The figures illustrate the gen¬ 
eral plan of this tunnel drier. 

A modified form of tunnel evaporator has been devclo|)ed at Oiegon 
Agricultural Experiment vStation. Its distinctive feature is an atruuge- 
ment whereby the air is repeatedly re-heated and re-circulati‘d over the 
fmit. This is accompli.shed by cutting an opening a ft. sq. in the* ila«>r 
of each tunnel at its upper end, and making a duct Iciuling from this 
opening to a structure sunounding a fan, so placed in front oi the furnace 
and piping and directed into the air inlets at the lower ends of the Urn- 
nels. Trapdoors are arranged in the walls of the furnace room and venti¬ 
lators at the upper end of the tunnels. These are closed when the fan 
is started and the air passing through the tunnels is forced to return through 
riie ducts to the fan, whence it passes over the furnace for re-heating and 
then driven over the fruit. The fresh air inlets may then be regulated 
and the moist heated air allowed to escape. This should ,* render it pos¬ 
sible to maintain with care a constant temperature, but should not be al-* 
lowed to exceed i6o«»F. The reduction in cost of fuel and the increased 
capacity of the plant are distinct advantages. 

(t) Bpt dilcm see FmMrsf SulkHn 984.and Bone JDtylng of Pmits and 

{fid) 
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A « Storage for dried fruit. 
B « Biix.1 
B »«« Boiler. 

C»» Platform. 

D •* Sliding door. 

B ** Chute. 

F«» Orader. 

O *w* Conveyer to apple bin. 


H •» Washing tank. 

H « Heater. 

w Waste conveyer 
M P *« Paring maehines. 
p aa Pipes. 

K. M Pamp. 

T «a Tunnels 


Th aiitiaot desetib® also the less practical kib drying plants and ap- 
ide drying eq.bpment, followed, ly details as to treatment of the varioos 
fraits preyiotisi to drying: peaches, apricots, pears,cherries, plums and 
hush fruits with recommendations as regards storing the dried product^ 

i*wi 




Fig a 
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—. Secon<i floor 

A ly^vel floor 

B «* Bin (faJ&e floor iudimed to &Uoot) 

C Chute 
D aa* Xrays» 

B « Stove and dippmg tauk 
F we Slosping Floor* 
we down. 

H *» Chute just below floor* 


plan (fl tuttuel dtior* 

O up 

F «» Bleacher 
Q «» Chtttcb delivering to paring 
R *» Ramp 
S»« Table 
T «« Ttttwels* 

V Main chute* 

W a- Sliding door. 
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and packing, Expeiiinents have shown that lining the boxes completely 
with donble la>eivS of paraffined paper, the sheets being so placed that 
the join of the first layea is covered by the second, greatly reduces the 
danger of iiibect infestation 

This up])lies to the packing of dried apple slices Care is essential 
in limiting the sulphuting of j^eaches, apricots and pears, just before pack¬ 
ing, Tixpciinients made by the Bureau of Plant Industry indicate that 
treatment with <lry steam is jireferable to dipping in water. The fruit 
is loosely spread on trays to a depth of *2 or 3 inches, placed in a tight 
fitting box and the steam allowed to enter through a perforated pipe at the 
bottom of the box. With plums, the fruit is softened by dipping in solu¬ 
tions bcfoie packing — a mixture in common practice consists of glycerin 
1 lb, + salt 8 035 , to I lb., in 30 galls water. The fruit should remain 
in the solution only long enough to become heated sufficiently to make it 
sufficiently soft to pack. Other processes in practice axe described. 

The laws relating to evaporated and dried fruits in the States are given, 

M. T y. 

176. Beef-Cattle Barns^ 

Slli'.Kts, E W and Kelley A. R, U. S Department of AgncuUure, Farmers* 
1350, 16 pp., figs 16 Washington, D C, 1923, 

Bulletin dealing with cow sheds: choice of situation, size, management, 
ventilation, construction, types for different kinds of animal (steers for 
fattening, fittni cattle, breeding-stock), R. D. 

177. Bairy-Bam Construction. 

Parks, K. B, U, S. Department of Agr%GuUufe, Farmers^ BulUttin, 
No. 13^.2, 23 pp., figs. 15. Wasliingion, D. C., 1923 

Bulletin dealing with the construction of cow-sheds for dairy-cattle, 
vSitUcition, lighting, ventilation, and water-supply. Different types of 
sheds (with one floor, with two floors), cost of coastruction, R. D, 

178. Self Feeder for Fifes, 

Lhic Stock Journal^ Vol. XCYIII, No 2583, pp. 373 - 375 » 7 * Bondon, 

A detailed descriiition of a trough, or rather self-feeder, for pigs. Sec¬ 
tions and diagrams giving particulars of the construction and the measure¬ 
ments of the parts are also provided. The apparatus is solid,* easy to 
make, and handle, and has special arrangements to protect it from small 
animals and rain. The self-feeder is easily moved and is adjustable both 
as regards height and width, thus its capacity is variable, G, Tg. 

179. posts of Reinforced Concrete. 

Grundy H. G, Postes de cemento armado para alambrados (Posts of 
mnforeed concrete). El Estanciero, Year XIV, No. 315* pp, 5-6. Tables 7. 
Montevideo# 1923. 

The author gives a detailed description of the manufacture and advant¬ 
ages of reinforced concrete post 3 . R. C. , / 

14 — 
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180, iBflammability of Woods and Fabrics. 

RlNGiOTANisr, M. Iglufugatioii des bois el des tissus, journa! ttAfin- 
culture pratique. Year S7, No 8, pp. 158-159 Paris* 

A practical and economic solution of the problem of inflammability 
of woods and fabrics has for many years becji the subject of mvestigatioii. 
Numerous formulae foi solutions considered suitable fox soaking liighly 
inflammable materials have been proposed and tested. I'torn ^ the scien« 
tific standpoint, the question resolves itself into a detenninulion oC how 
to render such mateiials less combustible. 

The substance employed ' salt or a salt compound, should he used 
at temperature much lower than the point of ignition of the mateiuil 
treated. In addition the solution should be such that it will soak well 
into the said materials and form a surface coating acting as a protection 
from air. 

A special Committee, established in Paris to draw up the regulations 
concerning inflammability of decorative wood and fencing, ha.s also sup¬ 
plied important data useful in rural constructions. As a result of several 
experiments with a number of salts, and after taldng into account divers 
disadvantages (cost, humidity, deterioration of textiles, alletation in 
colour, segregation) the committee has suggested a niixiiue of the more 
simple and effective salts and of minimum cost. 

The mixture is composed of 6 kg. borax (sodium biborate), 5 kg. 
boric acid, 100 litres water. The fabric should be soaked for 15 minutes 
and then wrung out and dried. A brush or spray can then be used to 
cover the fabric with tne wash specified. A half-litre of the mixture 
is considered sufficient to render i sq. metre of material non-flammable. 
After treatment, the materials no longer ignite when exposecl to an elec¬ 
tric current. There is no difference in the strength of the fatiric, and 
when damp, the non-flammable effect is retained. 

Out of 28 colours tested, only two (crimson lake and blue lake) 
showed any alteration. These two colours could, however, readily l>e 
replaced by others of a more durable nature. 


AGRICXJI/rURAl, INBUSTRIEH. 

Plmvt Pfoducls. 

181. New Method of Estimating the Volatile Acidity of Wines* 

Mestrejs ArTica, C. (Ixigeniero-dircctor de la Estacidn euoldgica de Vi- 
hafranca del Panadas). Nuevo metodo de detcriuinacidti dc la acide^ voldtil 
de los vinos. El Progreso ctgHcola y pecuano, Year XXIX, No. 1304, pp, 470- 
471. Madrid 3*923. 

The author has devised a new method for distinguishing, in the case 
of wines that have been sulphured, the real acidity of the wine itwU from 

that ptoOtwsed hy the treatment which together with the real acidity 
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gives tlie appaient volatile acidity. Mathiku's method is the oiScial me¬ 
thod adopted in Spain for the estimation of the latter 

^riie new method of dcterniinmg the volatile acidity which we owe to 
the woik oi Senor, S. Estatj-vIIa, teacher of phyvSics and chemistry in the 
Institute^ ot Tarragona, is based on the reaction between aldehydes and 
sulphites Whcaiever these substances come into contact a new compound 
called aldehyde-bisulphite is formed and also an alkaline hydrate. The al¬ 
dehyde-bisulphite IS unstable being decomposed by acids, alkalis, and even 
by neutial salts. li there is any sulphurous anhydride in the wme, this 
passes during the successive distillations into the distillate and is trans¬ 
formed into sulphite reacting with the alkaline solution used in the de- 
teimxnatioii of the volatile acidity ; the reaction being as follows : 

SO, + 2 Na OH = Na, SO3 -f H, O. 

Jhn greater clearness, we will express the titrating solution by the let¬ 
ter A. 

Wines usually contain aldehydes that also pass into the filtrate. As 
long as the distillate remains acid, the sulphites and aldehydes mix without 
combining, but they combine, with the separation of the hydrate, as soon 
as the distillate ha.s become neutral by the introduction of the solution A. 

It can be proved chemically that the amount of alkalis liberated dur¬ 
ing the reaction between the sulphite and the aldehyde is half the quan¬ 
tity absc)rbed, during the titration of the distillate, by the sulphurous 
anhydride in its transloiination into sulphite, provided there is suf¬ 
ficient aldehyde (wliich can be insured by adding a drop of formaldehyde 
to the distillate), so that by estimating the former, it is easy to calculate 
the latter. 

For this estimation, all that is necessary is an acid solution of the same 
strength as solution A, in which case, i cc. of the one solution is equivalent 
to I cc. of the other. 

If after the estimation of the apparent volatile acidity, 2 cc. of the 
acid solution are required to destroy the persistent red colour of the distil¬ 
late, they would correspond to 2 cc. of the solution A, vi^., to 4 cc. of the 
alkaline solution used to transform the sulphurous acid anhydride into the 
sulphite, (in substracting these 4 cc. from those employed to determine 
the apparent volatile acidity, we get the real volatile acidity. The oper¬ 
ation can be rendered still more striking by using an acid solution of half 
the strength of the alkaline solution. 

The accuracy of the method has been proved by numerous tests. 

The author concludes by giving a summary of Sefior EsTAnmnA's 
^ method which the author himself devised and has adopted at the Estacidn 
enoldgica of Villafranca del Panades. The technique of the operation 
is as follows: The distillate is titrated according to MA^rmnu's method, 
a note being made of the cc. of alkaline solution used. One drop of form¬ 
aldehyde is then added to the distillate ; if the wine has b^n sulphured, 
the distillate assumes a deep red colour (i). Then the tritration is repeated. 

<x) Soaefifflles the diitiliate ttims red of own accord owing to the presence of 
but this does not alter the coiarse ol the operations. (AMor^s nou) 

• ’ [mi 
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but this time, an acid solution of tbe strength N/2 i X 49 is used, and the 
number of cc employed is subtracted from the number used in tlic first ti¬ 
tration. From the difference the real volatile acidity is calculated m the 
usual way. J P. 0 

182. The Manufacture of Neutral Alcohol From Apples, 

Bay, G (Professeur a FEJcole Nationale d'Aguculture cic RenncvS) I^a 
Fabrication de Talcool neutre et a haut dcgie pai la distillation des pomiues. 
Comptes rendus des Stances de VAoademie d'AgncuUttye de France, Vol <), No 37, 
pp 929-933 Pans, 1923. 

The law of June 30, 1916, forbids neutral alcohols made from beetroots, 
grain, and molasses being used for beverages in France, fruit alcohols 
alone may be employed for this purpose. As a result of this enactment, 
the manufacture of neutral, high-grade alcohol from apples has greatly 
increased. 

The apples are washed, crushed, and placed in silos. The juice is 
extracted by a two-fold process ; the pulp is pressed as soon as it leaves the 
vat after which it is moistened by the addition of 30 % of hot water and 
pressed a second time 

In order to start alcoholic fermentation, active dregs from a vat are 
used, and some of the contents of the first vat are mixed with the pomace 
in the remaining vats. The rapid growth of the yeast is obtained by 
employing shallow vats, warming the liquid by means of a steam coil 
(so as to obtain a temperature of 28° to C), and also by the addition 
of nutrient salts (ammonium phosphate being usually introduced). 

The distillation of the cider thus obtained is carried out in distilling 
and rectifying apparatus producing concentrated 95-97 % fdchol. About 
2 200 kg of apples are needed to produce i hectolitre of pure alchol. The 
pomace is often dried by the waste heat fiom the furnaces. Nothing, 
however, can be done uith the vinasse. 

When the stock of fruit is exhausted, the distilltery makes use of tlie 
more, or less, well-preserved ciders. Those that are incompletely fetmeirt- 
ed are caused to ferment again, which is a matter of some difliculty, further 
the product obtained is inferior to that made during the season by rapi<l 
fermentation, but its manufacture allows the distillery to continue work¬ 
ing throughout most of the year. E. 1). 

183, Production of Industrial Alcohol in Cuba. 

International Sugar Journal, Vol XXVI, No 301, p, ^9, XwOndou, 1924, 

The production of alcohol from molasses in Cuba as a fuel for in- 
terUal combustion engines, and as a pure product is becoming an im¬ 
portant industry. Cuba now has 37 distilleries with a capital of over 
125000 000^^ employing 3000 men. In 19x9 the output was about 
23 oob 600 Itres, and in 1922 nearly 50 000 000, of which x8 ooo 000 were 
converted int0 alcdbol motor fuel. W. S. G* 

> ' ' It. 
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i8|. Dried Sugar-Cane* 

C (Iiigeilieur aj^ronomc) jtid HfCbscber. fSiir riiittoditction eii France 
dc la cutme a Slide SiVhce Coiuf^lcs Ne^ulus des Seances de l*Acaddmie d*dgrl- 
cnlUnv de l*unui\ Vol t», No 37, pp, 03^936. Paris, 1923 

In order io ineel possible coinpctiiion on the part of the sugar factor¬ 
ies wliicli aie beginning to be started in the Colonies, the authors advise 
the Ibench rnaiuifuctureis of sugar in France to make some arrangement 
with the sttgai-cane glowers with a view to handling their products. In 
order for this to be icasible, it is necessary foi the canes to reach the factor¬ 
ies in ibance in a condition allowing of their being kept and treated in 
such a tuannet tbai no essential change takes place 111 their composition 

The aulhoivS have prepared, under the name of sugar-cane powder, a 
stable ptoduci containing a high proportion of sugar (three times as much 
as ivS present in the sugar-beet). Its composition is shown by the two 
following analyses: 


Analysis made at the Saint Louis Refineries, 


Mohtuic .... 3,45 

Saccharose.. 60 30 

(Uucosc .... 2.71 

Organic matter other than sngar.... . . . 3,02 

Salts ..* .. 0 52 

Cdlttloscs, gums . .. 29 38 

Mineral matter .. 0,62 


Made by the Sugar Manufacturers' Syndicate, 


Water.... . . 26 $ 

Car!)onatcd ash .. .. 1.68 

Clerget sugar.. . 61 93 

Jaedudng siagars .................. . 3.00 


There seems nothing to prevent this product being treated by diffusion 
or centrifugation in the apparatus used in beet-sugar factories 

The ground cane contains nearly 30 % of cellulose, suitable for paper- 
making. R. D 


185. Sugar and the Sujgar Industry in Cuba, 

TriyWRY, H. G. Cenerali^aeiones sobre el azlicar en Cuba. AgrimUura y 
Zooiemia, VoL 11 , No. XI, pp. 375 - 377 - Havannah, 1923. 

The author gives an account of the supr industry in Cuba, from 1535 
(in which year it was introduced into Spain), until to,day. He quotes fi¬ 
gures for the crops obtained and describes the changes that have been made 
in the cultural and industrial methods. J, P. C. 














moxtsTRms from pi,ant i^rodxtci's 


214 

186. Milling Tests of Adlay (Coix Lacryma-^Jobi van mayuett) in the 

Philippines (i) 

I HayKvS, J. F (Milling Investigations, Bin can of Markets and Ciop 

Estimates U S Dept of Agiicnltiire) Experimental Milling of Adliy 

The Phihppine Agncultuval Review, Vol XVI, No 3, pp. i<)7-r<>o, plates 4. 
Manila 1923 

II MARSHAiyX,, W K ExperimentalBakingTewStsof Flour made ft <miAdiii5^ 
lUdem, Vol XVI, No 3, pp. 201-204, plates 2 Manila, 1923 

III, DEHPON, M. C and Hoffmann E. (Office of Home F^conomics, IT B. 
Dept, of Agriculture) Baking Qualities of Adlay Flour in Batters and Dotighs 
other than Yeast Bread, Ibidem, Vol XVI, No 3, pp. 205-2x1 Manila, i<)23. 

IV. WESPER, P J Additional Notes on Adlay Ibidem, Vol. XVI No. 
pp 212-218. Manila, 1923. 

I A description of the methods employed m the milling of Adliy oix 
Lacryma Jobi var. Mayuen) foi experimental Tiiilling an baking purposes, 
with results obtained in each case (quantity and quality of flour, [lercent- 
age of shorts, etc), and suggestions concerning machineiy equipment suit¬ 
able for commercial ue. 

II, III. — Baking tests were made with three guides of flour mixed 
with a certain quantity of commercial wheat flour at the office of Mill¬ 
ing Investigations Bureau of Markets and Crop intimates, IT. S. Depart¬ 
ment of Agriculture. Preliminary tests were made to determine the most 
satisfactory formula to follow in mixing adlay flour, sugar, milk, salt, 
yeast and water preparatory to admixture with the wheat flour. According 
to the data the best quality bread was made with the flour mixture, % 
durum wheat or commercial hard wheat adlay. If the order is reversed, 
the lower percentage of adlay flour requires more water in preparing the 
dough. The texture of the bread indicates that adlay cannot be substit¬ 
uted for wheat flour but will serve as a useful admixture. Oenerul 
baking tests have been conducted in connection will the Office of Home 
Economics and various recipes are given in detail. 

IV. WesI'BR notes that if milling equipment is well regulated, waste, 
could be reduced to 50 % or more. As a result of the milling exi)eritnents 
effected by the Bureau of markets, various mills have been erected in the 
Philippines, and the author gives examples of the estimated cost of outlay. 
The Arcai>e mill is especially recommended as a combination of simplicity 
and economy, M. E. Y. 

187* Soy Bean and related Fermentations. 

Church, M. B. (Microbiological laboratory, Bureau of Chemistry) U, 5. 
Department of Agriculture, Department Bulletin No. 2152, pp. X-2O, tables 7, 
figs 5, bibliography. Washhigton B. C,, 1923. 

The process of manufacture of soy bean sauce has been fully developed 
in Japan^ and the Bureau of Chemistry of the U. S. Department of Agri- 


(i) te X9a2, Ko 413* (E4.) 
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citltiire has recently made a special study of the fermentation process in 
co-operation with ] apanese expert. The authoress describes in detail the 
apparatus employed and the prej>aiation for fermentation A soy bean 
rich in oil and ptotein but with a low starch content and wheat rich in 
starch were used and a strain of Aspergillus flavus as a mold ferment. 
The niold-ii])Cued beans and wheat undergo a brining process and the 
activity of the mold ferment and of other occasional micro-organism and 
yeast, continues under controlled conditions for from 6-12 months. Any 
form of putrefaction which may occur is due to bacterial contamin¬ 
ation (Bacillus mescntcricus and B. vulgatus groups). 

The three samples obtained by pressing were analysed and judged 
for flavour and taste (the highest quality on the market in Japan is termed 
** Mogi *') Specifications as to the proportions of beans, wheat, salt and 
water used in grades of Japanese soy sauce are given best quality ra¬ 
tio, xoo . 100 : 90 :180. As regards the quantity of raw fermented product 
and of residue obtained by the Bureau of Chemistry, with a pressure of 
X230 lb., the average total filtrate amounted to 209.3 Him and residue 
to 57*3 kg* 

The Chinese method of extracting soy sauce has been described by 
Groff (vSoy-sauce Manufacture in Kwangtung China, Philippine Journal 
of Science, Vol. 15, p, 307-1919 (i). The Chinese industry is on a smaller 
scale than in Japan but the sauce is of uniform quality. 

Preliininaiy experiments indicate that peanut press cake is suitable 
for use in making similar sauces and has a satisfactory flavour. The 
mold ferments of the Aspergillus flams oryzae group are used to ripen soy¬ 
bean food products other than soy sauce and enzymic preparations for 
industrial use — textile, pectin etc. It appears practicable to develop 
the soy sauce industry in conjunction with some already established 
industry. M. I/. Y. 

x88. Methods of Preserving Seville Olives. 

ToRRiiS, A. (Ingeniero, Director de la Estacidn oHvarera de Ducena). 
Conservaddn de las aceitunas seviHanas. La Revista vinioola y de la AgricuUura, 
Year XWI, No. 20, pp. 293*’-294* Saragossa, 1923- 

The rapid preservation of Seville olives (since the usual methods of 
pickling, bottling etc. cannot be adopted), is carried out by placing them in 
a solution (28-300 Baume) of potash and commercial soda. In this, the 
olives are left to soak, the action of the lye being followed by cutting an 
olive through its long diameter every quarter of an hour and obserdng the 
yellowish ring tliat extends from the surface to the interior. The olives ate 
then washed with plenty of water and kept in salt water (50 Baume). Brine 
of X50 Baume is used if the olives are for export, in which case, they are 
packed In btoels. 

Small quantities of olives are preserved by being placed in a lye of 
wood ashes where they are left until the yellow ring has reached one 
third of the radius of the section of the fruit. 
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Olives may also be preserved m pure water; the procevSS is lengthy, 
but the product is of superior quality. J. T. C. 

189 The Paper-Making Value of the Wood of Triplochitoa sde^^ 

roxyJon. 

I-lFviM, P (Duccteur du Service d’etudcs des productions colmialcs) 
Valetir papeticrc de bois de la Cote dTvoire, Bois dc " vSainha ’’ {Tuplo- 
chiton scUfoxylon) Bulletin de TAgeme Gdnmile da^ Colonics, 15, Xo. 190, 

pp 949“9<>S, tables, diagram, bibliography Pans, 1923, 

During the War, a Forestry Mission was appointed to study tlie value 
of the forests of the French Colonies Its work was not to be limited to 
appraising the saw timber and the wood for joinery and cabinet-making, 
but was to include an estimate of the paper-making qualities of the soft 
woods The researches of this Mission, which were carried out in the forests 
on the Ivory Coast, and those of the Gaboon and of Guiana, will be ticat- 
ed of in future articles. The present paper gives a detailed account of the 
“ Samba {Tnplochiton sekroxylon), a tree common in these regions 
and which supplies a pulp from which good, ordinary paper can be manu¬ 
factured R. D. 

190 Straw-Rope Making. 

Brasse-Brossard If, (Professeur special d’Agriculture). line uuhistne 
rurale, la fabrication des cordes en paiUe La Vie technique ei ludustnelk, 
Year 5, Ho 57, pp 176-177. Pans, 1923. 

The author draws attention to the importance of a new industry, the 
manufacture of straw ropes. These ropes find a ready maiket in Jinglaiid 
where they are eniidoyed tor packing delicate, or dangerous, goods and as 
insulating material in milling The process of manufacture is described 
and the best straw to use (rye straw is reconuuended). R. 1 ). 

191. The Production of Air-Dried Peat. 

Department of Scientific and Indmtnal Research, Report of thn Fmi Re* 
search Board for the Years 1922-1923, pp. vii-X4b, Ivondon, 1923. 

Mechanical methods of producing air-dried peat in Europe and Can¬ 
ada are dealt with in this report, and the difficulties entailed in the pro¬ 
duction and the possibihties Of large scale projects. Investigations are 
described undertaken by the Fuel Research Board with reference to the 
preparation of air-dried machine peat in an Irish bog, employing Conti¬ 
nental methods but on a small scale. Results confirm former observa- 
tions that machine peat dries more uniformly than slane-cut peat and 
is superior to the latter material. A detailed and critical description is 
given of the peat industries in Northern Germany, Sweden and Canada. 

M. I.. Y. 
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Jndtisiriefi from Animal Prochdcts, 

K)2, Inspection of Milk Supplies. 

rCiajyV, H (til charjye, Market Milk Invcsligatiou) and XrEi^l?K, C S, (Mar¬ 
ket Milk S|x‘cialist, Daily Dudsion, Buiean of Animal Industry) United States 
jyt'p(ntmiiil of A^vwnliiirc Departments Cncitlar 276, 32 pp. Washmgton 
1 ). C , 102^. * 

An olTicia] text-book of practical instructions for the control of iinlk 
from the three standpoints: Inspection of dairy-farms (cows, cow-sheds, 
dairy utensils, storage rooms, methods of keeping and transporting the 
products) and of the dai) les (buildings, water supply, drainage, lighting, 
niachinery, utensils, methods of work, home inspection), tnstruction of the 
Inspecting Staff (thorough knowledge of stockbreeding, and of industrial 
and commercial methods connected with dairy produce, experience in 
testing milk, and practical knowledge of milk bacteriology and chemistry), 
laboratory analysis (equipment of laboratory, sample taking, methods of 
analysis, control of pasteurisation and of the almost unavoidable re-con- 
tammation taking place after this process). All the persons occupied in 
the different stages of the industry should be subjected to medical 
inspection. 

The Department of Agriculture and the Official Dairy Instructors" 
Association liave recommended two classification forms for marks which 
will give the different results of the inspection of thee ow-sheds and dair¬ 
ies. The forms are carefully drawn up and will set forth the results in 
question in a detailed manner. These forms have already proved a dis¬ 
tinct success, and as soon as a minimum has been fixed by the Municipal¬ 
ity, no dairy with marks below this minimum will be allowed to sell 
milk in the city markets. G. Tg. 

193. Is Fibrin a Physiological Constituent of Milk? 

IlEKMA, TJ, Is hbrine ecu physiologiscU melk bestanddeel ? Verslag van 
landbouwkumhge amicrsoeknigm der Rtjkslandbouwproefstations, No. XXVIII, 
pp. 22-46, plates, II. The Hague, 1923, 

Babcock (blbrin in Milk. Report Amcr. Exp, Stat of Wiscomin, 1889), 
and subsequently Doani: (Leucocytes in milk and their significance. The 
Maryland Amc, Exp. Stat., 102, 205, 1905) expressed the opinion that 
fibrin is found not only in the milk of cows affected with udder disease, 
but also in normal milk. Doanb based his belief on the fact that after adopt¬ 
ing Deeahei.d's staining method for samples of the centrifuged sediment 
and of the cream of ordinary milk, he detected the presence of small fibres 
which he considered to be fibrin. 

The author states that in the course of his researches on the coagula¬ 
tion of milk, both under the influence of rennet and of acid, fine threads 
greatly resembling fibrin filbres made their appearance and took part in the 
agglutination. 

As d result of this observation, the author carried out careful experi¬ 
ments to decide the question whether normal milk can contain fibrim , 

• (1 '^1 
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The difierent conditions under which the fibrin may be present (of 
which the chief are in solution and in the form of thieads), were duly taken 
into account Thus, the author used in this experiment, blood serum and a 
saturated solution of sea salt, while in the microscopic test, he stained the 
sample according to Wei(»HRT*s method, and examined it in a dark field 
(paraboloid condenser). 

The author detected no fibrin (either in solution or in threads) in nor¬ 
mal milk ; further, he reached the conclusion that the fine threads formed 
during coagulation must not be regarded as consisting of fibrin, and that 
fibrin plays no part during the skimming of milk. These investigations 
have, however, shown that milk is more easily skimmed if a little blood 
serum is introduced, although this substance loses its effect when heated 
to 650c. 

The fact that normal milk contains no fibrin proves that a milk in 
which fibrin is found must be regarded as abnormal, therefore although 
it need not necessarily be unfit for use, it should be very carefully tested* 

D. V. S* 


194. Rapid and Certain Detection of Abnormal Milk. 

Vaeencien, C and Panchaud, L Triage rapide des laits anormaux par 
la R^fractom^trie, la Catalisim^trie et Tessai a TAlcool ahzarine. Le Lait, 
Year 3, Nos 7 and 8, pp. 5 ^ 9-535 Lyons, 1923 

The authors show how it is possible from the comparative interpre¬ 
tation of the data obtained from refractometry, catalasimetry and the 
alizarine alcohol test, to distinguish rapidly and with certainty between 
normal milk and abnormal, or doubtful milk. P. D. 

195. Correct Method of applying Fleischmann's Formula. 

Pakchard, L* (Chhniste au laboratoire cantonal d’analyse de Gen^sve). 
XJn Malentendu h propos de la formule de Fleischmann L& Lait, Year 3, 
No. 10, pp, 777-78r Lyons, 1923. 

The author states that FlEischmann's formula for estimating the dry 
extract of milk (E) from its density (D) and its fat content (G) can only 
be used where G is expressed in grammes per 100 gm. of milk, in which 
case it gives E in gm per 100 gm. of milk. The results of Gbrber'S 
analyses also give the fat in gm. per too gm, of milk. F. D* 

t96. A New Use for Whey. 

RiEDEt (Votstehcr der MilchwirtsdiaftHchen Abtailung der Oldenburglii- 
sdm Landwirtschafts-kammer). Molkenvetwertung. Molhem-Zsiiungt Year 32, 
No, too, pp, i84i-t842, Hildesheim, 1923 

is a very important by-product of all dairy industries, for in 
addition to the albuminoid substances and the lactose present, it also con- 
ta^ a ceriA ajpotmt of fat, a large proportion of the mineral salts of the 
hrilfc (^>eciaHy of phosphate of lime which is of great importance in build- 
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ing up the animal organism), and finally lactic acid, an efficient aid to di¬ 
gestion. It was theiefore necessary to find some means of using whey 
m winch all these substances could be turned to account. 

As a result of concentrating whey to a high degree, the author succeed¬ 
ed in obtaining a .solid stock-feed. The apparatus employed was a caldron 
into which the whey is thrown upon revolving wings which present a large 
heating surafce. 

In this manner, it is possible to evaporate, at little cost, a large amount 
of the water present in the whey. The evaporation is facilitated by the 
fact that the lactose solution remains relatively fluid, even at very high 
concentrations. After the evaporation process is finished, the product 
is mixed, while still hot, with a certain amount of bran. On cooling, the 
lactose crystallises out of the mixture, so that the residue is fairly dry. 
It has, however, been found that a further drying is very advisable ; this 
is effected in the dry-chamber of the evaporator where the mixture can be 
dried thoroughly without any further expenditure of fuel. 

The final jiroduct is known as Molkenkleie (whey-bran), it is a 
light-brown powder ol pleasant small and a slightly sweet flavour resembling 
that of bread. Its percentage composition is as follows : water 12.60 -- 
dry matter 87 34 — (crude iirotein 12.47 — digestible albumen ii 20 — 
ash 9.69 — N-free extracts (lactose, starch, fat) 60.98 — lactic acid 
2.45 — crude fibre i 75 — fat 2.04). 

This feed, which is very rich, has proved excellent for pigs and they 
eat it with avidity. The goodconffition of animals given Molkenkleie'* 
is doubtless to be attributed to the lactic adid present, as it plays a very 
important part in digestion. 

The experiments conducted by MtmuFR and Richter have, however, 
shown that foods given in the form of wash are not as well utilised as 
mashes. Since whey contains in its natural condition 94-95 % of water, 
it is evident that the above-described process should be adopted even by 
dairy-industries keeping a herd of pigs for fattening. 

Well-dried ** Molkenkleie will keep as long as required which is a 
great advantage, because the largest amount of whey is available during 
the summer months, when owing to the age of t^Le litters, there is least 
demand for pig-feeds, but owing to the fact that whey in its natural con¬ 
dition quickly turns sour, it cannot be preserved for the winter when it is 
always in great request. K.. J), 

197. Researches on the Adulteration of Cow’s Butter, 

ChaEEIES, N. (CMmiste adjoint an Laboratoire Intercommunal de 
Bruxelles), Recherches sur la falsification du benrre de vache. Annates de 
Gemblom, Year iq, Ko. 10, pp. 297-311, figs. 2., diagrams 6. Brussels, 1923, 

The author studies the value of a new analytic process published by 
PiCHARD {Anmles des Falsifioadions et des Fraudes), No. 175, May 1923) 
for detecting the adulteration of cacao butter with other fats. The pro¬ 
cess is based upon the variations of temperature in function of time that 
occur in the substances analysed, when they are slowly cooled down after 
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melting until they become completely congealed The author applied the 
same method to adulterated butter made from cows milk and obtained 
the chaiactenstic technical curves 

Wlien different fats have been introduced, these curves cauin^d be 
intercalated exactly between the oiigiiial curves of the coiihtitiieiits ul the 
mixture for they extend beyond them or may even take qtiite special 
courses. Tg. 

198 The Manufacture of Gamembert Cheese (i) in the United Htates* 

MathESON K J. and Haeu S A. (Dairy Division, Bui can of Animal 
Industry) U S Defartment of Agncultxm Bxillcim, No, 1171, 28 pp., figs. 8 
Washington D. C , 1923 

The first factories of Caniembert cheese in the United 8t<itiN were 
modelled on those already existing in Europe and the makers were iiiipoited 
from the original manufacturing centres, but the results weie for the most 
part unsatisfactory, it proved difficult to turn out a product comparable 
with the French cheese at a cost low enough to allow of competition. In 
1914, about one quarter of the Caniembert consumed in the UuitCfl Htates 
was of home manufacture, the lemamder, with the exception of a few 
tons sent from Germany, was imported from France. About (>8iH) ipuntals 
of cheese, almost all Camembert, were imported from h'raiice %n that year, 
The nearly complete suspension of importation during the ycais of the war 
was very favourable to the American industry. There are at present in 
the Union at least ten cheese factories where Camembert is made. vSome 
of these factories can turn out a maximum of 54 to 158 quintals numtlily. 
The methods of cheese-making adopted in most of the factories differ 
greatly from those originally introduced from France. The Bulletin un- 
dei examination describes these methods and also summarises us follows 
the fundamental rules to be followed 

For making Camembert cheese, pure milk laiely drawn from the cow 
and containing 3.5-3.6 % of fat should be employed. bVom t In 2 % 
of recently prepared active commercial starter is added to the milk ; which 
is then left till its acidity reaches u.20-0,22 % calculated as lactic ackl; 
the milk is afterwardvS heated to 29 to 30® C. Standard commercial remtei 
is then added at the rale of 3 ^ to 4 ounces per 1000 lb., or ro to 12 cc, 
per ICO lb. after which the milk is left to coagulate for one hour, or an hour 
and a half at mobt, and then the curd is transferred to the moulds by 
means of a special ladle. If the curd has been cut before it is put into the 
forms, each of the forms can be inverted 4 or 5 hours later, otherwise 
the moulds must not be turned so soon. Each vat is filled with a!)0Ut 
2 quarts of curd which is left to drain in a temperature of x8« C and in 
' a relative humidity of 85-90 %. 

< (ae) Cmnembert cheese was made for the first time in France by Marie Fountiiiu in t fgit 
near Argentaii, in the Department of Orne. Some years later the industry as* 
importartce and soon extended to the Department of Calvados. These 
r are now the chief centres of the industry in its country of 
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The day aftei it is made, the cheese is salted and removed to the 
lipeniiig room. 

The cheese is inoculated with a culture of Penictllmm canmnherti, or 
t*]se this mould is mixed with salt and spread over the cheese just before 
it is placed in the lipenmj^j room. The lempeiature ol the room is kept 
at 11-12^0 and its lelntive humidity at 85-90 % according to the condi¬ 
tions of ripening and ventilation. The cheese is ready to be put up in 
papei as soon as the mould has thoroughly established itself and the moist¬ 
ure content reaches 50 to 54 %, which takes two or three weeks according 
to the ripening conditions and the method of manufacture Each cheese 
is wrapped it}) in a thin sheet of tin or aluminium foil to which is attached 
paichmeni paper, or else it is wrapped in this paper alone. The cheeses 
are place<l in boxes containing half a }>ound and the boxes are packed 
in dates holding five doxen each 

About 200 cheeses per 1000 lb, of milk should be made from milk 
containing 3.5“3T> % of fat. 

Not taking into account the losses due to handling, it is estimated 
that the industrial manufacture of a cheese costs 18.41 cents (American), 
the price of the milk being 10,25 cents and the cost of labour amounting 
to 1.97 cents. 

'riie wholesale price varies from 3 25-3.50 dollars per dozen; the re¬ 
tail \mce Is 35-50 cents each 

Camembert is chiefly made in the autumn, winter and spiing The 
cheese is in most requesi dming January and February. F. D. 

a 99. Kapid Method of Manufacture of Cheddar Cheese. 

Mourad, J. H Proccdimicuto abreviadode fahiicacidndel queso Cheddar, 
El Cmnpo, Year 5, No 85, pp 5T-55 figs. 15 Buenos Ayres, 1923. 

A detailed description of the present methods of manufacture of 
Cheddar cheese and of an improved and far more rapid system employed 
by the authors. 

This new method consisto in scalding the curd and instead of clear¬ 
ing off the whey, the vat is covered over for 30 to 40 minutes, and un¬ 
co vere<l only when the curd has consolidated entirely, after turning, and 
Btiiriug, the cheese is covered and left to ripen, and the taste tested when 
ripened, the whey is collected and stirring continued without interruption, 
followed by salting and refrgeration to avoid thickening. 

Instead of using a cloth, a double covering is used, so that one thick¬ 
ness will adhere to the cheese, thus acting as a protection from flies. 

The system of keeping the curd in whey, stirring from time to time 
to prevent thickening avoids the necessity of slicing after consolidation. 
Acidity develops more rapidly in the curd, when covered by a layer of 
whey, ripening is more speedy and the cheese can be turned out readily 
on to the press. Care must be taken, however, to avoid excess of acid, 
liable to result in a very dry cheese without aroma; the natural conse¬ 
quences of early removal of whey suggests the advisability of taking 
a small portion and placing oh a hot grate and then ,stretcHng into an 
elongated form 2-3 cm. ^ J. P. C-, 
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200. Estimating the Amount of Salt in Cheese, 

Van Dm Buro, B (Prof, de Laiteiie a Wa^;eiiingen). Posaijc du sol 
marhi dans le fromagc Le Lait, Yeai No o, pp T^otis, 

Salt plays a very impoitant part in cheese* for not only Inis it ;i diied 
effect on the flavoiii* but owing to the different degrees of Misce]>tibility 
to salt shown by the inicro-oiganisms ptesciit in fieshly'-uuule cheese* this 
substance exercises a distinctly selective action upon lhi‘tn thus inilmnicing 
the ripening process. 

The degiee of the salt concentration affects the swelling of tlie para¬ 
casein, which in Its turn, influences the plasticity ot the curd I'unn tuany 
observations, it would appear that the optimum cbiiceiitration vaiies ai<ntnd 
5 % Siuce the action of salt is so varied and important, it is cleaiiy 
advisable to find a more rapid and less tioublcwsome iiKiliod than ash 
determination toi estimating the amount present in ch(‘escs lhat have 
been salted by soaking them in brine oi by sprinkling them wilh salt. 

The author suggests the following piocess The sample of cheCvSe 
is ground to powder and carefully mixed, then 39 gm. are introduced 
into a ball of 100 c.c., 50 to 60 c c. of hot water and xo c.c. noimal 
caustic soda being added. The whole mixture is then stiiied until the 
cheese is dissolved. It is then left to cool, after which 10 c.c. of nitric 
acid are added and distilled watei to mak<? up 100 c.c. The mixture is 
filtered through a dry filter, and 50 c.c of the filtrate are treated with a 
decimormal solution of nitrate of silver. The excess silver nitrate is 
estimated by means of a decinormal solution of sulpho-cyanide t>f potas¬ 
sium, after adding i c.c. of a saturated solution of iron alum and without 
the removal of the chloride of iron that has been formed. The percentage 
of salt is found by multiplying the number of c.c. of the silver nitrate so¬ 
lution by 0.3. The author shows that by means of his process a sufficient 
degree of accuracy can be obtained as compared with exact data fur¬ 
nished by the ash method. l\ 1). 

20X. Frigoraseptic Method of Keeping Fresh Meat, 

Bonnafoux. Conservation de la viaude k lT*tat frais par la frigorasepsie. 
La Revue Gdnimle du Froid ei des Jndmlries frigorifiqms. Year .p No. 12, 
p. 429. Paris, 192-1- 

Prigorisepsis combines chilling with antiseptic treatment: its object 
is to enable chilled meat to be conserved longer, and to retain all the nutri¬ 
tive and organoleptic properties of fresh meat. The process consists of 
three parts; x) superficial antiseptic treatment; 2) rapid cooling : 3) re- 
of the antiseptic used. 

y The two first operations are performed simultaneously, the antiseptic 
being removed by a current of dry air. The three operations take obout 12 
hours and are all carried out under normal pressure. The lohs of weight 
amounts to 2 % to 3 %. A cold chamber kept at about 4® C above saero 
serves as a store-house* 

The chief advantages of this new system are : r) Substituting chilling 

(seoftssi] 



INDUSTRIES FROM ANIMAL PRODUCTS 


223 


for freezing and a consequent saving of 50 % of tlie freezing power ; 2) a 
coiisideiable lengthening of the time during which the meat is conserved 
in the frCvSh air after leaving the chilling chamber, 3) although the temper- 
attue advised ranges fiom 0-4^ C,, the meat can be kept, without any 
alteration, at 8-i2‘> C foi a month which renders it possible to use cheap 
cais, and even cars that have not been specially arranged for the purpose, 
4) all the existing cold vStorage plant can be utilised 

Meat thus preseived has been declared by the Sanitary Service to be 
in perfect condition and fit for human consumption, R. D. 

202. Factory for Ham and Fork-Butchers’ Products. 

hhisine do la Society « Aux Jambons Fran^ais'* at Pre-Saint-Gervais 
(Seine), Le Game Civil, Year 43, No 22, pp 529-534, figs 10, plate i. 
l>am, 1923. 

This article describes the organisation and equipment of a new factory 
opened neat Paris for curing hams and the preparation of pork-butcher s 
products. Salted pork, Alsatian specialities (smoked and cooked), French 
specialities (only cooked), and dried sausages. R. D. 

203. Correlation between White, Yolk and Shell of the Eggs of Va¬ 
rious Birds* 

i^iESE, W. (I/andcsstelle fiir ofientliche Gesundheitspfiege zu Bresdeii). 
tJber die (iewichtsvcrhaltnisse von Eiweiss, Dottcr und Schale einiger Vo- 
geleierarten. ZeitschHjt fur Untersuchung dev Nahnmgs-^Mnd Genus^miUel, 
Vol. 46, No. I, pp, 33-37, tables 12. Berlin, 1923. 

Report of observations made by the author giving in tabular form 
the total and absolute weight and proportions of the various parts of the 
eggs of hens, geese, ducks, turkeys, pigeons, guinea fowl, pheasants, 
gulls, lapwings, blackbirds, sparrows, canaries. The following data is 
given with reference to domestic biids. 



llcu*^ 


nucles 

Tutkeys 

Hgeojia 

Oumea 

I)^wl 

Pheasants 


%’ ' 

' “% 

% 

% 

% 


% 

Whites. 

56.22 

5 ^ 23 

50.03 

56.72 

72.35 

44.02 

52.79 

Yolte. 


32.72 

3S 02 

32.5X 

r8,05 

39.3 

37-33 

Shell .. 

12.06 

14.05 

|ia:.95 

10,77 

9.60 

16,60 

9.88 

Total weight * . 

'37,12 gm. 


78.ngm. 

92.938Wi‘ 

2i.88gm, 

4i,i4gm. 

27.03 g3Jl. 


F. D. 
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PLANT DISEASES (x). 


Diseases not due to Parasites or of unknown origin. 

204. Law for the Protection of Agriculture anU Forests Against 
Smoke Injury in Austria. 

Communication by Hermann KAuryBRUNNER, Vicima. 

No impartial observer can fail to note the considerable incxeasc in 
injuries of all kinds produced by the action of smoke upon buildings, 
metal objects, and especially plants, in Austria. 

The deleterious effect of smoke upon man and animals is no less 
maiked, particularly in certain districts 

The causes of the smoke nuisance are of different kinds, but cer¬ 
tainly the growing industrialisation of the country which is most satis¬ 
factory from the economic standpoint, is to a certain extent respoiisibk 
for this trouble, although it is mainly attributable to the greater use ot 
the native, inferior type of coal with high ash content and ndatively 
large percentage of sulphur that Austria is obliged to burn, now that she 
is cut ofi from her natural sources of welbmineralised coal, in order to 
avoid burdening her budget with any unnecessary expenses. 

Further, during the War, many chimneys and heating plants were 
carelessly constructed, or enlarged, without proper measures being adopted 
to prevent excessive injury due to smoke, while as a result of military 
exigencies a considerable change took place in the kind of stokers em¬ 
ployed, so that the old experienced hands have often been replaced by 
men who are new to the work. Lastly, dining and after the war, fac¬ 
tories for the utilisation of the mineral wealth of tlie country were erected 
in districts that before had been free from stnoke injury, 

Speaking solely of the damage caused to agriculture and to forchtry, 
we may say that in dry yeais especially (the last 3 years were ex¬ 
ceptionally dry), smoke has been found to injure leaves and fruits ; it 
also has the effect of greatly reducing the crops (accordings to Stokeasa, 
the sugar-beet harvest fell in one case 15, and in another, 22 meterssent- 
ners per hectare), while the development of domestic animals was con¬ 
spicuously retarded, even when they escaped severe illness, but where the 
forage was thickly covered with dust, serious cases of gastric and intest¬ 
inal catarrh were the rule among the iive-stokc. 

The agriculturists have, in the majority of instances, attempted to 
take measures for protecting themselves against tire losses caused by 
smdfee injury, but their efforts have met usually with little succc.ss, and 
have^only resulted in claims for damages and law-suits tliat have cost 
the plaintiffs time and money and afforded them very little compensa- 

(i) 41 so 25, 32, $4* 40* 45, 46* 63, 63, n, n> 68, 102, xoS, of thk 
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tion. Forstrat Voditschka gave an excellent account in the ((Wie¬ 
ner I/andwirtschaitlichen Zeitung» dated November 17, 1920, of (iiffer- 
ent law-suits brought for the purpose of obtaining compensation for 
smoke-injury in the Salzburg district. The claims referred to damages 
to fir-trees (in Kasern); to fruit-trees, arable-land, pastures, woodlands 
and cattle (in Sulzau); to houses, bees, fruit-trees, fields, woods and cat¬ 
tle (in Mitterberghuttens, and Lend). In one case, when all the evidence 
had been heard, judgment was given m favour of the landowner, and 
the smelting-works had to pay all the costs of the suit. In other cases, 
after a long law-suit, a compromise was arrived at, the owner of the 
works agreeing to pay the costs of the litigation provided the plainttSs 
withdrew tlieir protest. 

In other instances, the compensation claims were amicably settled. 
One factory became bankrupt while the suit was in progress, so that 
the agriculturist obtained no redress. Opimons and analyses were sought 
from many different places which entailed very heavy expenses guite 
out of proportion, to the damage done and the amount of compensation 
claimed. 

To this cumbersome procedure, coupled with the above-mentioned 
increase in smoke injury, may be attributed the growing wish that as 
comprehensive a law as possiMe should be framed m order to prevent 
smoke damage generally, if this is feasible, and in any event, to provide 
adequate compensation for all losses entailed by it. 

The movement started in Steiermark which suffers most from the 
smoke nuisance since the factories belching out these fumes are not in¬ 
frequently situated in narrow valleys whose rocky walls prevent the 
escape of the smoke. 

Now, however, that the importance of the matter is realised, an 
attempt is being made to render the law more effective by extending 
its provisions to the whole Austrian Republic. 

The novelty of the question, which, although it has frequently been 
discussed in international agricultural congresses has never been the 
subject of legislation with a view to protecting agricultural crops from 
injury, warrants our giving a brief summary of the chief points of the 
Bill (i). 

The Health Ministry is interested in the regulation of both the emok® 
and the dust nuisances. ” . , 

Smoke^Jnjury, in the terms of the Bill, includes all damage infiicted 
upon agriculture and forestry by the smoke, dust and gas production 
of industrial or railway plants. (Only a few provisions deal with the 
compensation of injury due to railways). 

Whenever it is' a question of the construction, renovatirm, or en¬ 
largement of factory or coipunercial premises likely to cause injury 

(i) A very iateresrtiag aad eadiauative a<jcotml ot the l^Wtative measure adopted, fa 
the several States for protection against fajurles from smoRe is to be found fa SxoKnasA’S 
wjsk etttitled “ Die Bestaiadigunsen der Vegetation durCh Rouchgase und Ifabiihsexhatar* 
Iteea. '* Thera is however, no law dealing with the subject from the agricultiiral atandpcfaft. 
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from smoke, every effort shall be made to prevent or minimise such in¬ 
jury. The Trade Officials are empowered to insist upon alterations being 
made in the plans, and to oblige owners of the piemises to make and 
maintain any arrangements required for the protection of crops. At 
the request of the owner of the farm affected the trade-officials acting 
on the advice of sworn smoke-injury experts shall proceed to the examina¬ 
tion of the sources of the smoke and order protective measures to be ad¬ 
opted and maintained. 

Owners of property which produces smoke are held responsible for 
any unavoidable injury done by the said smoke to agriculture, or fores¬ 
try, and this without prejudice to their liabilities incurred under other 
laws, they are required, if the smoke injury can be lessened by a change 
in the cultural operations, to defray any additional expenses that may 
thereby be entailed. The landowners are obliged to carr> out these oper¬ 
ations, but they can demand compensation both for the actual injury 
due to these changes, and for the loss of the produce they would have 
obtained under the original conditions had there been no injury caused 
by the smoke. If in spite of all alterations in the management, cer¬ 
tain properties or farms cannot be made to pay owing to severe smoke 
injury, the owner of the source of this nuisance is obliged to make good 
all loss entailed, or else to purchase the deteriorated land, or premises. 
His obligation must be decided by an expert on smoke damage and the 
liabilities assessed by an arbitration Board appointed for dealing with 
matters relating to smoke injury. (The case may only be taken into 
the ordinary courts when the conciliatory efforts of the Board have proved 
fruitless). 

This arbitration Court for dealing with smoke injury claims is ap¬ 
pointed by the Government. On the request of the owners of the pre- 
raises inculpated, and of the landowner, it shall decide whether any just 
cause of complaint exists, in which case it must try to effect a compro¬ 
mise without referring the matter to the law courts. In every instance 
the damaged property must be exactly described, and a detailed account 
given of the means adopted to lessen the smoke injury as well as of the 
changes in farming operations necessitated and the actual injury caused 
by the smoke. 

Every landowner has the right to demand the institution of a legal 
enquiry when the remedies applied have proved to some extent, or wholly, 
ineffective. 

Compensation for smoke injuries must be paid annually in gold, or 
in some substitute for gold. Indemnities that have once been assessed 
can only be remitted when all chance of damage is completely removed. 
The assessment of claims must never be made in advance, for the inju¬ 
ries inflicted vary greatly each year according to the prevailing winds, 
the rainfall, the amount of work done at the factory, etc. 

If there has already been an increase in the damage occasioned (but 
^ experts and Board of Arbitration see no occasion to suppose that 
fh^er increases win be of annual occurrence) the indemnity is generally 
raided only at internals of five years. With due regntd to the possible 
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intervention of new factors, this additional compensation is however 
to be reckoned on the basis of the first rise in the indemnity and paid 
to the landowner by the possessor of the source of the smoke nuisance 
when the account is finally settled between them. 

The arbitration Board, winch is appointed for 3 years, must be compos¬ 
ed of: 

(1) A judge acting as chairman (nominated by the President ot 
the Oberlandesgerichtes **) ; 

(2) and (3) a representative of industry and agriculture (nominat¬ 
ed by the Chamber oi Commerce and Trade or by an accredited member 
of the agricultural industry) 

(4) One official of the Technical Industrial Service (appointed by 
the Government). 

(5) One Official of the Agricultural or Forestry Service (appointed 
by the Government, according to the nature of the case). One expert is 
nominated for each member. 

Alter all the necessary iniormation has been obtained, the Arbitration 
Board suggests a compromise that at once becomes binding if both patties 
have signified their willingness to abide by the arbitrators’ decision. In 
default of such a declaration, the parties in question must inform the Board 
in writing, witWn 14 days from the time judgment has been delivered, wheth¬ 
er they intend to accept or reject its findings. In the latter event, or 
if no declaration is made, the mattei can be referred to the ordinary court 
of Justice. The arbitrators' award also decides which side shall defray the 
cost of the proceedings and the expenses of the experts In cases of 
undoubted injury due to smoke, these costs are paid by the owner of the 
source of the nuisance. The further details are settled by a standing 
order trom the arbitration Board and notified by the Government. 

Only sworn smoke-injury experts may take part in these negociations. 
Their names are entered on a list kept by the authorities which is easily 
consulted, To obtain recognition in this capacity, it is necessary to have 
had many years of practical experience, and usually the candidate is requir¬ 
ed to have attained the High-School standard of knowledge of the sciences 
involved. Before recognising and swearing in the expert, the Government 
authorities are obliged to be satisfied as to his fitness for the^task and must 
ascertain whether ha is acceptable to the representantives of industry and 
agriculture, 

It is to be assumed that by the application of the law under discussion 
it will be possible in a large number of instances to settle the serious, costly 
and deplorable differences between Industry and Agriculture in a manner 
satisfactory to the economic interests common of both sides, and that in 
any case, it will effect an improvement in the present condition of affairs. 

This law has been framed with a view to provide against the petty 
difficulties and the unjustifiable trickery that now unnecessarily embitter 
the relationf between industry and agriculture. It will also be necessary 
to exclude all possibility of profiteering and the exploiting of the owner of 
the source of the smoke injury. 

^WttASA, who estimates ikt annual loss attributable to smoke injury 
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in Czecho-Siovakia at 250 to 300 million Czeco-Slovakian crowiib (the dam¬ 
age in Austria is certainly less, but is much more felt owing to the great 
poveity of that country), says at the end of his book : Educational mea¬ 
sures are more effective than legal measures, and again ‘ Certainly legal 
measures will be necessary every wheie, but there is no hope of their being 
carried out properly until the manufactureis have learnt llial it is in their 
own interest to support the officials in combating suioke-prodiietionThis 
is indeed the most correct view of the matter. The agriculturist must not 
depend upon the larger or smaller amount of compensation awarded him. 
His business is production and he should receive evciy protection in the 
exercise of this duty. 

Technical science is now so highly developed that it is undoubtedly 
in a position to devise methods for protecting, without detriment to indus¬ 
trial interests, not only agricultural production, but also the healtli of 
its own workers 
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Mosalc^lmmune Variety of Sugar Cane. 

VWAa&ciN, V Sugar, Vol 25, Ko 7, p 345 New York, 1923. 

A '^ariefty of cane found to be immune lo mosaic disease was discov- 
i^ed ta terciti, xg20 by Roberw toxM>o of Pampanga* Island, of 
I,u^6n tTO%idnes), Dn W, BmJndes, of %e United 6 mm 
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men! o{ Agriciillttre, has confirmed the discovery and is condncting f-qr- 
ther tests. The six stools cut for seed in December T920 have now pro- 
duc<‘c1 about 7 acres of cane. 

The latoou slalkvS rarely exceed i % inches in diameter, the leaves 
arc narrow, the rind is tongh, purple in colour and the pith yellowish. 

I'lie juice analyses of cane cut in February 1923 from the plant at 
age 15 months, gave the following results;—* Brix 19.6, sucrose 17.17, 
purity 87.60. W. S G. 

Plan/ fayasi/es. 

200. Wart Disease of Potatoes, 

71 ie Journal of AgYicuUure, Vol VII, Ko 1, pp 72-82. Edin¬ 

burgh, 

Allhotigh Circa! Britain is the country where wart disease of the po¬ 
tato {Symhytrinm endobtoUcum — Ckrysophlycfis eniohioUca) (i) is most 
comtiK)!!, there is still some danger of the crops being further infected by 
potatoes imported from abroad 

Therefore this article, which gives a brief account of the origin and 
history of wart disease, was written with the object of informing agricul¬ 
turists of its present distribution in the world (a map is given showing 
the distribution of the pest within the United Kingdom), as well as in 
order to acquaiai them with the means ot control and the legislative 
measures adopted by the different countries with a view to checking 
the spread of the disease. 

A bibliography is appended to the article. G. T. 

207. Phyiophihorm mexic&na^ n* sp. a Peronospora Injurious to the 

Tomato in Mexico, 

HoTSOKf, J. W. and IlAMGK, E. A Disease of Tomatoes Caused by Phytoph* 
thora mexitarta sp. uov. Phytopathology, Vol 13, No. X2, pp. 520-531, figs. 2. 
Lancaster, Pa., 1923. 

To the four s]>ecievS of Phytophthora hitherto reported as injurious to 
the tomato there must now be added another that the authors have 
kept under observation and cultivated for over three years. The fungus 
in <ptChtion was isolated from tomatoes that had been sent from 
Seattle (State of Washington) to Mexico in the summer of 1917 and were 
kept alive until 1920, when the cultural experiments were begun which 
furnished the minute details reported by the authors respecting the myce¬ 
lium, conidiospores, conidia, clamydospores and oospores of the fungus. 

This peronospora, when inoculated into young, or old, tomato plants, 
produced the characteristic wilting, accompanied by a blackening of all 
the parts situated above the point of moculation. After two days, there 
appeared on the fruit all round the place of inoculation, a watery area 
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wHch in the course of a week, developed into a rot that clOvStroy(*<l the 
entire fruit. 

Since the fungus did not seem to belong to any of the known species 
of Phytophlhora, the author described it as a species new to scietici* givitig 
it the name of Phyt mcxicana, <* T. 

208 The Diseases of the Tea Bush. 

PRTcn, T (Mycologist to the Government of Ceylon) XII [ 22<» pp , 5 
col pi, 69 text-figures I^ondon, Macmillan and Co, i()2p 

This work is intended for the use of planters, to enable them to lecog- 
nise diseases of the tea bush and to take the necessary stei)S foi their 
control Sixty diseases are described, several of wliich are new in that 
they have not previously been discussed in a coniprehciisive survey. 

W. S. G. 

209. Blister Rust of Pinas Strobus {Ctona.rtiam ribicola) In Michigan 
(United States). 

Baxter, D, V. and Coons, G. H Wlute Pme Blister Rust in Michigan. 
Mtchtgan Quarterly BuUehn, Vol 5, No 4, pp. 193-196, fig. i. hjasl bansiiig, 
Michigan, 1923. 

White pine blister rust was discovered in Mich¬ 

igan, during 1917, in a nursery garden in the County of Oakland, where 
it attacked and destroyed some imported individuals of Pinus^ Sirohm. 

In 1922, the disease was observed in different localities of Michigan, 
all of which were in the County of Oakland, with the exception of one wliich 
was in the County of Rent. Not only white pines coming irotn bVance 
were attacked, but also cultivated and wild specimens of Rtbes spp. 
On this occasion also all the infected plants were killed, but since it is pos¬ 
sible that centres of infection may exist, the greatest vigilance is nect^ssary* 

G. T. 


Weeds and Parasitic Flomering Plants. 

2x0. Weed Destruction. 

I. SCBRiBAtrx. Comment artiver k detruire par voic cMniique et biologi- 
que les orgaiies souterrains et les gramos de mauvaise herbes. Qmptes Rmdm 
des stances de VAcadirme d*Agriculture de France, Vol. IX, No. 3S, pp. 94Jt-'940. 
Paris, 1923 

II. I/OVRR Emploi des chlorates pour la destruction dcs hertK‘S dans les 
c6r6ales de priatemps Ibidem, pp. 957-960. 

III. I^ sel contre les muvaises herbes. Vie d la Campagne, VoL XXI, No. 248, 
p. 65. Paris, 1924. 

1 ) M. ScHRiBAXJX is of opinion that more efficient chemical methods of 
d^^trojdng weeds could be devised than those at present adopted, and f ur- 
-ttjer, riiat the appointment of a special service for weed destmetion is very 
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necessary. Not only the chlorates, of which mention will be made later, 
merit stu(i>, but also the perchlorates that prove most active. 

Caustic chenucal substances can be used in combating young plants 
whovse tissues havt^ not yet lignified. It is not, however, enough to de¬ 
stroy the aerial portions as long as there are underground organs capable 
of llirowing up new stems. Toxic substances must be employed which, 
after ftuding their way into the cell-sap through the open wound prodneed 
by cutting off the aerial part of the plant, are able to penetrate into the 
smallest rootlets 

The real remedy consists in destroying the weed seeds in the soil The 
author does not believe in the possibility of destroying hard seeds (encased 
in an impenneable integument through which solutions cannot pass), by 
mean.s of chemical substances, even if strong solutions are employed, un¬ 
less a way is prepared for them by bacteria that attack the cellulose. 

Toxic substances would prove efiEective in the case of mustard and wild 
radish seed, or any other seeds with permeable integuments. They could be 
applied as a dressing to land left fallow before seeding for long enough to 
allow of the poison being transported to the weed seeds and washed down, 
as soon as its work was accomplished, into the lower strata where it would 
be out of the way of the crop. The best types of compound to use are those 
that like sulphocyanide act first as a poison and subsequently become trans¬ 
formed into a fertiliser which, in the case of sulphocyanide, is ammonium 
suliihate. 

II) Weak solutions of cUorates are used for killing the weeds in crops 
of spring cereals , they are quite as efficient as the metal salts and have the 
additional advantages of being easily kept and of travelling either in the 
solid form, or in an aqueous solution m tins ; further, they do not burn and 
are innocuous both to man and animals. 

The ammoniacal salt is the best chlorate to use, although a mixture 
of chlorate and nitrate of sodium may also be employed. Ammonium chlo¬ 
rate should be applied at the rate of 7 to 8 kg per hectare for weed-kill¬ 
ing. The amount can be increased up to 25 kg without injuring the ce¬ 
reals, provided it is used in April, May or the beginning of June, when the 
crop is at the height of its growth. 

On the other hand, 2 % chlorate of sodium applied at the rate of 
250 kg. per hectare has been found by M. to destroy all plants 

in paths, in courtyards, etc. 

Bxixsriments were conducted on a large scale in 1922 and 1923, about 
200 hectares under cereals being entirely freed from weeds. One of the 
fields was planted with oats and divided into 4 plots (the first serving as 
a control). The treatment was carried out on June 9, 19123. The se¬ 
cond plot received a sulphunc acid solution, 4% litres, or 8 kg. of acid 
(64^ B.) being mixed with 100 litres of water; the third plot was treated 
with a solution of copper nitrate (2 kg. copper nitrate in 100 litres of water), 
and the fourth with ammonium chlorate (i kg. in 100 litres of water). The 
three plots taken together were sprayed with 800 Hires of solution per 
hectare, this amount corresponding to 64 kg, sulphuric acid, 16 kg* coppqr 
nitrate, 8 kg* of ammonium chlorate. 

' mn 
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One hour after the sulphuric acid treatment, the weeds were seen to 
bend over. Small white patches appeared on the weeds an houi alter the 
chlorate was applied, but the oats remined unallected The sulphuric 
acid, however, had no effect until six hours later, when its action was very 
marked; the nitrate of copper acted still more slowly. In the plot treated 
with the chlorate, the leaves of the weeds were folded over on themsel¬ 
ves, but the oats were little affected 

The differences between the thiee plots decreased as time went on. On 
June i6, the weeds had disappeared from all of them; the oats were eiect, 
though the tips of their leaves were spotted with white by the action of 
the sulphuric acid, or with rust-yellow, or greenish-yellow by the nitrate 
and chlorate respectively. At harvest time, m all three cases, the weeds 
had disappeared and the oats were a splendid crop. The chlorate ]>osses- 
ses the advantage of being easily applied in very weak doses, while even if 
the solution is 5 or 6 times stronger than is necessary, it produces no ill 
effects upon the crops that follow. 

Ill) M Kejy (Professeur d*Agriculture, Boubs, France) made an exper¬ 
iment in April 1933 with the object of testing the destructive effect upon 
weeds of large quantities of denatujrated salt. Crystalline salt used as a 
dressing only gave good results when large amounts were used (700 to xooo 
kg. per hectare), which entailed too great expense. Sprays of salt solu¬ 
tion, on the other hand, have proved very useful; a 20 % (per weight) so¬ 
lution killed 80-89 % of the most troublesome weeds without doing any 
injury to the oat crop. The treatment only cost 60 f r. per hectare (400 kg. 
of denaturated salt at 18 francs, per 100 kg, and 6 francs for labour). 

The spraying was carried out at the end of winter, or the beginning of 
spring; the results obtained were as follows: r) the wild radish and charlock 
were completely destroyed, 2) the aerial parts of the chenopods, knotgrass, 
bindweed, chickweed, corn-poppies, vetches, clovers, ranunculi and chi¬ 
cory were entirely scorched. R. D. 


Animal parasites. 

211 The “ Argentine Ant ** {iridomytmeK humiUs) In Algeria. 

IisrsPKjCTiON BE BA Bii 5 S CUBBTOES I^a Fourmi dAtgenline en 

Alg^rie. Bulletin Agncole de VAlgine-Tunme-Maroc. Series 2, Year 29, 
Ho. II, pp. 210-211. Algiers, 1923 

^ Some members of the Staff of the “ Service de la defense des Cultures 
which has its headquarters at Algiers, have recently discovered numerous 
individuals of the Argentine Ant {Iridomyrmex humiUs) in consignments 
of frmt. 

serious consequences that might arise from a possible invasion 
gE Algeria by this insect axe described in this paper as are also the best 
of preventing the ant from penetrating into the Colony and 
fWf there. 0. T. 
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212. ‘‘Olive Fruit-fly” (Dacas oleae) in India. 

Communicated by Mr. T. Bainbkigge) Fi^e^tchbr, Imperial Entomo¬ 
logist at the Agricultural Research Institute at Pusa, and transmitted 
R. B, Ewbank, Esq., I. C. S., Deputy Secretary to the Government 
of India. 

So iar as we are concerned in India, there is nothing new to record 
on the olive fruit-fly ” {Dactis oleae). At Professor Silvestris' request I 
examined wild olives in the North-West Frontier Province in 1916 and 
found the olive fruit-fly in them at Cherat but was unable to find it 
(although this of course does not prove its non-occuirence) in the Kurram 
Valley. 

We know therefore that this fly occurs in India and we know also 
that it has a natural parasite {Opius ponerophagus, Silv,). These facts 
will doubtless be of interest in the future should olives be cultivated on 
a more extended scale. The Peshawar experiments have shown that 
the European olive will do very well in India and there are many tracts 
in the N W.F.P., Kashmir and Kumaon which appear to be very suitable 
for this tree* 

The small olive orchard at Peshawar has so far escaped attack by 
the ** olive fruit-fly doubtless because it is rather isolated from the 
more hilly districts in which the wild olives grow, but with extended 
planting of the cultivated trees they will doubtless be attacked and 
the olive fruit-fly will then become an important factor in the 
situation* 


213. Control of Olive Fly (Dacas oleae) and of Icerya purchasi in 

Catalonia (Spain). 

Euclia bioldgica contra los patdsitos de las plantas. Bemta del In- 
$Htuk) Agfkola Cataldn de San Isidro, Year EKKII, Pt. II, p. 226. Bar¬ 
celona, X<)23. 

The Servicio de drboles frutalesof the Department of Agricul¬ 
ture Manconmnidad Catalonia (Spain) has organised an expedition 
in Tripolitania with the object of collecting specimens of the hymenop- 
teron Braconidae Opius concolor, an endophagous parasite living on the 
olive fly {Dacus oleae) and to adapt the insect to the climatic conditions 
of Catalonia where the most damage is caused by the Dipteron. Some 
S220 specimens have recently been sent to UMecona, a district which 
suffers seriously from this pest* 

In addition, samples of the Coccid Novius cardtmlis have been col¬ 
lected for the control of Icerya purchasi^ parasitic on several cultivated 
tflafits in Catalonia* 

G. T. 
iHfHm 
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214, Cold Storage as a Control of Fruit Fly- (i) 

Gurney, W B The Agricultural Gazette of New South Wales, Vol. XXXVI, 
Ft 7, p 528, Sydney, 1923* 

During last summer a series of experiments with fruits attacked by 
fruit fly, were made with the object of noting if a period of 20 days in 
cold storage at a temperature of 340F was suffleient to destroy the 
insect Results were encouraging and indicated clearly that after being 
treated thus, fruits destined for local consumption can be taken out of 
cold storage and the fmit found m good condition finds a ready sale. Fruit 
intended for export and held in cold storage before shipping, can be in¬ 
troduced into another country or locality without any danger of importing 
the fruit fly 

Six small lots of infected fruit were tested oranges, apples, peaches, 
nectarines and pears In January and February, 1923, these were placed in 
cold storage at a temperature C. and kept there for twenty days with 
the exception of one portion which was retained for twenty-three'days. 
After removal from dold storage, the fruits were transferred to a jar, where 
they were kept under observation, and if any flies had still been alive 
they could have hatched. After three months, no fly was observed, 
although the contrary was noted for the control tests. 

Further experiments will be made to ascertain whether temperatu¬ 
res varying from sS^F to 40«^Fare equally effective in destroying this pa¬ 
rasite, and also the possibility of varying the length of cold storage. 

G T, 


215 Protoparce {Phlegethontius) sexta var. paphas, a Macrolepi- 

dopteron Injurious to Tobacco, in Uruguay. 

Xrtjjiuuo REUUEFO a Fneinigos del tabaco Repi'ibblica Oriental del 
Uruguay, Miiiisterio de Industria, Defensa, Agiicoln, Boleiin mensiud. Year J V 
Nos. ii-t8, pp 125-130, figs 6. Montevideo, 1923 

Protoparce sexta (Joh.) var paphus (Cram) is the most formidable of 
the various enemies of the tobacco plant in Uruguay. 

A short morphological and biological description is here given of 
this macrolepidopteron (fam, Sphingtdae) which is popularly knowti as 
" gusano verde or '' gusano del onerno," It is estimated that the life¬ 
cycle of the insect lasts from forty-two fo forty-four days, the larval stage 
lasts twenty to twenty-one days, and the chrysalis stage about twenty-one 
to twenty-three days* There are two generations of this pest in Uruguay, 
the first appearing in December and the second in February. The insect 
passes the winter as a chrysalis; it remains underground, burying itself 
in March, or at the beginning of April. 

(t) (Tbe name limit dy lias also been given to the Diptera, ol the lam. Trypanddae^ 
«* TrypetUt^) the larvae of whidi are ftequently found in the Imita of several peanuts, 
the present esase, the species is probably. JBcetmem {Dams) ttymi. (Bd*) 



AKIMAX, PARASItlSS 


2^37 


The larvae live entirely on the tobacco leaves ; their voracity increases 
gradually with their growth, so that at a certain period, a single caterpillar 
can devour all the leaves of a medium-sized plant 

The best means of controlling this insect is to plough the ground to 
a depth of 10-12 cm. as soon as the tobacco is harvested, this brings to 
the surface the hibernating chrysalids which are destroyed by the weather 
and birds. Hand-picking can be resorted to in the case of the young lar¬ 
vae, but spraying with mixtures such as copper arsenite and slaked 
lime, or lead arsenate, with the addition of copper "sulphate is more ef¬ 
fective. 

Frotoparce sexta var. paphus has many natural insect enemies, but the 
widest-spread, most numerous and most ejffective in Uruguay is a braconid 
hymenopteron {Apanteles sp.), an endophagous parasite of the larva which 
when parasitised usually dies before pupation. G. T. 


2x6. Oiiorrhynchus raucus^ a Beetle Injurious to Cultivated Rhubarb 
in France* 

Hoffmann A. Un Insecte nuisible ^ la Rhubarbe (Curcunomdae). 
Bulletin de la SoiiU entomologique de Fyance, No. 18, pp 233-234. Paris, 1923. 

In the spring of 1923, many crops of rhubarb [Rhmm hyhndum and its 
garden varieties), at Rueil and Garches (in the Department of Seine-et- 
Oise) were attacked by Ohorrhynchus rmcus P., thousands of specimens 
of this Curculionid devoured the leaves of the plants (showing a preference 
for those of the younger shoots) and soiled the leaves with their excrement 
thus arresting the growth of the rhubarb The larvae live on the roots, 
but only destroy the outer layers. 

The insect can be hindered in its depredations and even burnt, by fre¬ 
quent applications of quick-lime which should be spread early in the morn¬ 
ing at intervals of some days and after heavy dew, or rain. G. T. 


217. Heilipm a Coleopteron Injurious to the Avocado in Porto 

Rico. 

CaTonx, li A. D 1 picudo del aguacate. Revista de Agncultura de Puerto 
Rico, Vol XI, No. VI, pp. 55-56. San Juan, P. R., 1923 

The Curculionid Heilipus lauri, populary known as picudo del agua¬ 
cate'' (avocado weevil), is one of the insects that most frequently at¬ 
tacks the avocado in Porto Rico. 

The principal injury is done by the larvae which excavate galleries in 
the boughs causing them to wither and dry up completely , in addition, 
^•the caterpillars penetrate into the fruits until they reach the seeds v^here 
the insects coinplete their development* and pass through the further stages 
pt theit metamorphosis. The fruits thus attacked usually remain small; 
'and 4 re unfit for sale. ' . 
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The control measures recommended are: i) the immediate removal 
and burning ol all branches attacked; 2) stripping the bark from all the 
infected portions and the destruction of all the larvae thus discovered, 
after which, the wounds must be covered with a cement containing a con¬ 
siderable amount of corrosive sublimate; 3) the collection and burning 
of all infected fruits, which are easily recognised by the presence of a hole 
on the surface : 4) picking the fruit by hand and destroying all the adult 
coleoptera found on the branches: 5) the up-rooting and burning of all 
trees that are severely infested by the parasite C. 


2iB. Carpocapsa sp., a Microlepidopteron Injurious to the Walnut in 

the Department of Vaucluse (France). 

Zachaebwicz. De ladisparitiondu noyerdans le d^partcinenide Vaucluse. 
Compies fmdus des stances de VAcadimie d'AgficuUme de France, Vol. IX, 
No 32, pp. 864-828 Paris, 1923 

Until a few years ago, wahiuts were somewhat extensively, cultivated 
in Vaucluse, but the area under these trees now continues to decrease, many 
individuals having been felled owing to the injury done to the crop by a 
Tortiicide {Carpocapsa sp.), wHch attacks the nuts causing them generally 
to fall before they are ripe and rendering them uneatable. 

The author, who discovered the identity of the pest, advises that all 
the parasitised nuts should be burnt, so as to destroy the larvae before they 
emerge ; he also recommends applying lime to the trunks of the trees and 
thus killing the caterpillars in their hiding places. 

Although the long period of drought has been the main caase of the 
invasion of this insect, neglect is doubtless responsible for it to a certain 
-extent. The reduction in the number of trees is attributable to the high 
price offered for timber which tempted the owners to fell all low-yielding 
trees. , 

The attacks of the microlepidopteron are, however, no argument 
against replanting Vaucluse with walnuts, which are very valuable trees. 
The author gives a summary of the necessary cultural operations. 

0. X 
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Legislative and AdmtmsiraUve Measures relating to Agriculture and 
AgrictiUural Industries. 

2x9. French West Africa. — Decree of December 1923 re-orgatiisitig the 
Agricultural, Stock-Breeding and Forestry Services, in the A. O. F, (Jow- 
ml Offloiel, No. 353, December 30, 1923). 

220, Algeria. — Decree of November 22, 1923 ratifying the decision of the 
Algerian financial delegates regarding the payment for the disinfection of 
plants imported into Algeria (Ibidem, No 318, November 24, 1923) 

Decree of July 15, 1923, containing regulations for the repression of the 
adulteration of wines. (BulleHn Offietel du Gouvernemmt GMral de VAlgirie^ 
No. 2575, 19 ^ 83 )* 

22X, Australia (Queensland). — Daw No. 3, August 20, 1923, relative to 
pest destroyers, fungicides, insecticides and weed killers. Amongst other 
regulations, it is required that each sample shall be in the original package 
or if vSold in bulk, be in a sealed glass or earthemware jar or bottle bearing 
the prescribed label which shall set forth * 1) the distinctive name of the pest 
destroyer; 2) the net weight; 3) statement of the active constituents; 4) all 
directions for use; 5) name and address of wholesale dealer; 6) such other 
matters as may be jDrescnbed. The Minister of Agricultute may at any time 
order an official test of any pest destroyer, and results published in due course 
in the Queensland Agricultural Journal or as prescribed. The Governor in Coun¬ 
cil may from time to time make regulations with respect to all or any of 
the matters following:— a) defining and declaring what peat destroyers 
(of the various description) under this Act; b) fixing and regulating standards 
for the constituents of pest destroyers; c) procedure to be adopted by buyet: 
d) forms to be used; e) fees to be paid for analysis; /) labelling of package. 
(Queensland Government Gazette, No. 65, August 27, 19^23)* 

222. Austria (Dower Austria;. Law of January i 9«3 M the emouragermnt 
of Agrictdture, — A sum will be allocated in the annual budget of the country 
for the encoxiragement of Agriculture^ The funds obtained will* be devoted 
more especially to: i) Agricultural and Forestry Instruction; 2) Suppple- 
mentary Ai^iCxdtural and Forestry Instruction; Experimental and Research.' 
Institutes; Experiment farms; Institutes giving advice on farm management; 
Official jnstimto for formation about agricultural machines; 3) Agri^ 

.‘V ' 

thae nodces the French order is followed. , 
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cultural and forestry co-operation; 4) Cultivation and protection of plants; 
5) ISncouraging the stock-breeding industry, iiichxding the icating of small 
live-stock, encouraging the dairy industry, the cultivation of ineuclows and 
pastures, 6) Proiuoting the cultivation of fruit-lrees; viiu‘s and kitchen-gar¬ 
dens , 7) Encouraging seiiculture, 8) Combating infections, or dangerous, 
stock-diseases; 9) Improving land foi agriculture. fur dab 

Land Nuderostemich, No. 8, March 28, 1923)* 

Laws Dealing with Seed Control : Upper Ausliia, law of February 23, 1921 
{Landesgesetz- und VerordnimgsUatt Jur Obcrostcrmch, l\irt r, January lo, 
1922) and Decree No 65, May ii, 1922 {Ibidem Part 20, May 20, 1922). 

Cannthia, Law of December 22, 1921 {Landesgcgelzblatf fttr KuyHleu^ 
Part 9, February 28, 1922). 

Laws Relating to the Improvement of Woodlands and Gyazuig 4 and ‘ Upper 
Austria* Eaw No 44, May 24, 1921, and Order No November 22, r<ux, 
deahng with the abrogation of the regulations contained in the Imperial Ei‘t- 
teis Patent under dale of July 5, 1853, mid promulgating regulations for 
the rights of wood-cutting and of grazing (Landesgetz- und Varordmmgsblatt ftlr 
Oherosterreich, No 13, March 9, 1922, No 32, August 5^ 1922. --Daw No. 14, 
October 5, 1921 relating to pasture improvement {Ibidem, No. b, January 31, 
1922) Order No. 105, Ju y 29, 1922 relating to the protection of pastures 
and the encouragement of agricultme. (Ihdem, No 32, August 5, T922). 

Lower Austria — Order No 129, September 25, 1923, dealing with the 
encouragement of agricultme and the cultivation of pastures, {/jindesgeseiz- 
hlati fur das Land Niederosierreich, No 25, November 24, 1923). 

Carinihia : Law No. 28, March 24, 1923 relating to the prekeotion of tnoun- 
tains and alpine cultivation. {Landesgesetzbhlf fiir Karnten, No. n, July 11, 
3 ^ 923 ) 

Salzburg: Order No. 88, July 5,1923, dealing with the protection of moun¬ 
tains and alpine cultivation ILandesgesetzblatt fUr das Land Salzburg, No. 25, 
July 13, 1923). 

Styna : Order No. 237. April 8, 1921 relating to the abrogation of tiie re¬ 
gulations contained in the Imperial Letters Patent under date of J uly 5, 1853, 
and issuing new regulations concerning the rights of wood-cutting and grazing. 
{LandesgesetzUaU fUr dm Land Stemmarh, No. 60, Septeuiber 30, 1922). 
Order No. 37. February 22, 1923, dealing with the protection of mounlafns 
and alpine cultivation (Ibidem, No. 9, March 10, 1923). 

Tyrol : Law No. 7, January 26, 1923 relating to the protection of moun¬ 
tains and alpine cultivation, {Landes^esUz- und Verordnungshlatt fUr Tirol, 
No. 4, March 4, 1923). 

Laws for the Protection of the Alpine Plora ; 

Salzburg . Law No. 64, March 26, 1923 and No. 216 November xo, X922, 

No. 65, May 13, 1923 relating to the protection of flie Alpine flora, 
{LandesgesetzblaU fur das Land Salzburg, No, 47, November 24, X922 * No. xp^ 
May 24, 1923). 

Sty ^; Uw No. 86 , May 8,1923 relating to the protection of the Alpine 
Flora. (Landzsgeseizblait fur das Land Steiermarh, No. 21, July 27, 1923). 

taws for th$ Encomagement of Stock-Breeding. — Styria : I.aw No. 247, 
MMch i4, 1922 {thiAm, No. 61, October 14, 1922). Tyrol! Iaw No. 58, 
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Mardi 8, 1921* and Order of April 19, 1922, respecting the breeding of breed¬ 
ing stock. [Landesgesei^- und Verordnungsblatt fur Tyrol, No. 25, May 17, 
1922) 

223. Belgium, — Royal Order, October 4, 1923, Making compulsory for 
sugar maniifactureis, the physical purification of waste waters turned into 
watei courses (Momteur beige, No 279, October 6, 1923) 

224 Brazil' Decree No 16131 (August 28, 1923) approving the putting 
into force of law No 45^0 of February 6, T922 (See Institut International de 
Legislation agricole an Nil, 1922, p 210) and authorising the Government, 
by means of the Ministry of Agriculture, Industiy and Commerce, to encourage 
the cultivation and the industry of manioca [Dtarto official. No, 199, August 
28, 1923) 

Decree No 16 154 of September 15,1923, fixing the concessions and grants 
to be made for the development of sericulture. To the first three legally 
constituted firms in the comitry having a capital of not less than 1500 contos 
of rei$ wliich vShall engage in sericulture shah be granted a) exemption from 
Customs Dues on all imported sericultural material, h) a grant of 10 milreis 
per ounce of selected silk-wonn ** seed ** for breeding purposes , c) a grant of 
100 milreis per thousand mulberry trees distributed, d) a premium of 3 milreis 
per kg of reeled silk produced (Ait i) In order to be eligible for these grants 
etc,, it is neccasary to . produce at least 1000 oz of selected silkworm seed 
annually; distribute mulberry trees, carry out propaganda for the adoption of 
systematic methods of silkworm-rearing; study the epizootic diseases of the 
silkworm. 

225. Canada (Ontario). — An Act to amend the Reforestation Act, 1921, 
27 March 1923, [Statutes of Ontario, ch, to, p. 33, 1923) — Law relative 
to the date of appheation of regulations concerning testing, mspection and 
sale of seeds, (Canada Gazette, No. 15, 13 October, 1923) — An Act to 
amend the Agricultural Development Act. 8 May 1923 [Statutes of the Province 
of Ontario, ch 15, p. 41 1923). — An Act to encourage the Consolidation 
of ChecvSe Factories, 8 May 1923. [Ibidem, di. 16, p 43, 1923) — An Act 
respecting Inquiries as to the Grain Trade in Ontario, 8 May 1923 [Ibidem, 
ch, 17, p. 45, 1923), 

226, Costa Eica; Decree No, 21 (October 27,1923) prohibiting the importa¬ 
tion of Cofee seeds, plants or portions of plants of whatever origin. (La 
Gaceta, October 28, X923), 

227 Denmark: Decree No. 242, (April 14, 1923) giving information respec¬ 
ting the treatment of infectious anaemia in horses; No. 243 (April 14, 1923} 
information regarding thrush in horses [tovMmden, No, 29. Jnne 12, 1923)- 

B^ypt: Regulations relating to plants and seeds, etc, — The importation 
is prohibited of cotton plants, seeds of cotton, cotton ginned or unginned, 
vine leaves (whether as merchandise or packing), living insects, their eggs, lar¬ 
vae and pupae, and bacteria or fungi harmful to plants. The importation of 
date-palm trees, banana plants (Musaceae), sugar-cane, olive trees (and any 
other plant the Mmistry of Agriculture decrees), green ohves, sfikworm eggs, 
and honey bees, is prohibited except under authorisation of the Ministry of 
Agriculture. TWs applies to the importation in transit of cotton, ginhed or 
unginned* and seeds of cottons The Mmistry of Agriculture can proM^. 
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the imporiatioti of any frait, vegetable, or seed that might prove a danger 
to agriculture and that would be difficult to fumigate. Packages imported 
contrary to regulations must be re-exported within a specified lime, otherwise 
they arc liable to be destroyed without any coinpeiKsation 

If on inspection potatoes arc found to be infected with Black Scab or 
Wart Disease (Synchytrium endobioHctm) they will be destroyed immediately 
without coinpensatioii. 

All living plonts (except those conforming to the arretd of Novi^mber 24, 
1919) arc disuifectcd at the consignee’s expense Plants ariiving by post 
are alone fumigated on arrival at the expense of the Ministry of Agriculture. 

Fruits infected with certain diseases, or consignments from countries de- 
cllated infected with those diseases, are disinfected 

Mangoes, nuts and cucurbitaceous xruits of Asiatic origin are allowed 
to enter Egypt only when accompanied by a certificate from the 
Entomological Service of the exporting country, that no species of Dacus 
or Cfypiorhynchus capable of attacking these fruits or their seeds occurs in the 
country of origin or the country of exportation. Bui watermelons from 
Palestine are allowed if after careful examination by the delegate of the Ministry 
of Agriculture they are found to be free from plant disease. 

The importation is prohibited of all plants in pots or in soil originating 
from the Riviera and all other localities infected by the Argentine Ant [lyi- 
domyrmex huvmhs Mayr. var anogans Santschi) 

With regard to plants being exported there ate no regulations but on 
the request of the exporter plants are fumigated and certificates certifying tliis 
are given. No certificates ate given guaranteeing freedom from all diseases 
of exported plants 

Ofder {Sept&mher 16, 1923) rendering compulsory the fumigation of all 
trees in gardens situated in locahties declared to be under treatment for the 
destruction of the scale-insect, Aspidiotus adonidtum [Journal officiel. No 93 i 
(September 20, 1923) 

Order [Sciptemher 16, 1923) fixing the date in C923 before which ope¬ 
rations for the destruction of lepidoplera attacking cotton-bolls and cotton 
seed must be carried out [lUdem, No. 93) 

229. Spain; [Enqmry regarding the production, sale and pnees of the different 
ferhhsers used hy agncultunsts. Royal Decree of October 29, 1923 reejuiring 
the agronomic Staff of the General Direction of Agiiculture and Forests 
to make enquiries respecting chemical fertilisers, (Gacetade No, 303, 

October 30, 1923)^ — Royal Order of November 5, 1923 issuing regulations 
for the carrying out of the part of the said enquiry entrusted to the agronomic 
Staff temporally engaged for this work [Ibidem, No. 310, November 6, X923)* 
Regulations in favour of Cotton Cultivation : 

; ^ i) Royal Decree (June i, 1923) a Commission has been appointed to 
the Scheme for the execution of the above decree. 

(Sovetnment will lay before the Cortes a bill showing the sums at dis¬ 
posals for the encouragement of cotton-growing within the national territory. 
{Mdm'^0. 153, jTin^2, 1923} 

^ Decree^ (October ii, 1923) assigning an annual sum of 2 mil- 

Hpn ^ a term of 5 years to be expended in carrying into effect the 
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provisions of the Royal Decree (June i, 1923) respecting cotton cultivation 
in vHpain [Ibidem, No 285, October 12, 1923) 

3) Ro3’-al Order (November 10, 1923) approving of the execution of 
the Royal Decrees (of June 1 and November ii, 1923) for the encouragement 
of cotton-cultivation in Spain 1 (Ibidem No. 317, November 13, 1923). 

A) I'^oyal Ordei (December 14, 1923) to the effect that agriculturists 
desirous of devoting their land and time to the cultivation of cotton shall 
receive State aid on application to the '* Comisaria Algodonera del Ustado'" 
or to its getieial or local delegates (Ibidem, No. 349, December 15, 1923). 

Locust Control: i) Royal Order (September 27, 1923), making it compul-' 
soty to bring to the notice of Civil Coveinons of provinces invaded by locusts 
the regulations of the Order under date of June 19, 1923 (Ibidem, No 271, 
September 28, 1923). 

2) Royal Order (October 22, 1923) setting forth the regulations for com¬ 
pleting the cleaning of land where locusts eggs exist (Ibidem, No. 297, October 

24, 1923)* 

3) Royal Order (November 16, 1923) reminding the Civil Governors, 
and Provincial Councillors of the fomento and the Chief engineers of the 
Agronomic Sections of the provinces invaded by locusts of their duty to scrupul¬ 
ously carry out the provisions of the Boyal Decree of October 22,1923 regarding 
the scarification of the land and other similar operations. (Ibidem, Novan- 
ber 20, X923). 

Control of the Olive-Trees Pests : Circular of November 19, 1923, commu¬ 
nicating the Royal Order of the Ministerio del Pomento which contains the 
regulations for the control of two species of insect attacking the olive-tree 
PMoeotribus $cafabaeoides and Phloeothnps oleae (Ibidem, No 324, November 20, 

, ^923). 

230» Uxiited States, — United States Act respecting Grain Futures, In 
this Review for July-September, 1923, p. 790, it is stated that this Act forbids 
operations in grain futui-es whereas Uie Act does not proliibit nor limit 
specubition, but gives the Secretary of Agriculture supervision over the specu¬ 
lative markets. Section 4 reads — that it shall be unlawful for any person 
to transmit tlirough the mails etc*.. except, h) where such contract is made 
by ot lltrough a member of a board of trade (grain exchange) which has been 
designated by tlie Secretary of Agriculture as a contract market and if 
such contract is in writing, showing date, parties to contract, addresses, pro^ietty 
covered, price and terms of delivery. Such record shall at all times be open 
to the inspection of any representative of the U. 8. Dept, of Agriculture, or 
the U, S. Dept, of Justice. 

Importation of Live Stock into the United States of America, The Gov¬ 
ernment of the United States has withdrawn its prohibition to the im¬ 
portation of cattle, goats (including Angora goats), 5 aeep, other ruminants 
. and swine from the Union of South Africa, subject to compliance with the re¬ 
gulations govetoitxg idle importation, under permit, of domestic live stock and 
other animals into the United States. (Journal of the Department of Agriml* 
tum^ Unfm of South Africdf Vol. VUI, No i, Pretoria, 1924). 

^ Uaw ^regtdnting'canip fires and wihul'destruction by, 

10 ^ MIL chap,',is, March ro, 1923). 
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Arizona • Law tegulatiiig State control of tuberculosis, anthrax and other 
diseases dangerous to himian health and life among dairy cows. [Hohsg Bill, 
No 24, chap 69, March tz, 1923). 

Arizona Act for the protection of faniiitig lauds and fanning conunuu- 
ities providing for tlie elimination of obnoxious weeds, and the orgauivSation 
of antinoxious weed districts’* etc [SeviaU Bill, No 80, chap 20, March r, 

1923). 

Cahforma * The fruit and vegetable standardisation Act {Amended Stalut€!> 
chap. 315, 1923) 

Maine , Law relating to the packing and grading o± apples {Public Laws 
of ihe State of Maine, passed by the 8 isj 5 Legislature, cliap. 94, 1923), 

Maim , Law relating to the protection of deer and fur bearing animals, 
[Public Laws, passed by ^tst Legislature chap 212 and 214, 1923). 

Maine : Law for control and suppression of the l^iiropcan Coni Borer. 
[Ibidem chap, 134, 1923). 

Michigan: Law to promote agricultural interests of the State and to create 
a State department of agriculture, to define the powers and duties thereof, etc. 
[Bouse enrolled Act, No 33, State of Michigan, 52nd Legislature, Session of 
1923). 

Michigan : Law to provide for inspection of commercial fertilisers and 
to regulate the sale thereof etc [House Enrolled Act No, 147, 1923) 

Michigan: Regulation of sellmg, offering or exposing for sale of agri- 
c^tiural seeds, [Senate enrolled Act, No 149, 52nd Legislation Regular Ses¬ 
sion, 1923). 

Michigan ; Law to provide for standard grades for grapes, for inspection, 
etc. [House Enrolled Act, No 32, X923) 

Michigan : Law to provide for prevention and snppiession of diseases of 
livestock, contagious, infectious and communicable and to piovide for ihe 
creation of a Department of Animal Industry. [House Enrolled Act, No 51, 

3:923. 

Michigan : Law for suppression of contagious diseases among bees. [House 
Enrolled Act, No. 136, 1923) 

Michigan : Law to control the sale of milk, cream, skim milk, butter¬ 
milk, condensed or evaporated milk, and any fluid derivatives etc. [House 
Enrolled Act, No. 12, 1923); Cheese regulations [Senate Enrolled Act No. 14, 
52nd Legislature, 1923). 

Michigan ; Law to prevent the importation from other States and the 
spread within this State of dangerous insects and contagious diseases afecting 
activated plant and fruits [House Enrolment Act, No 150, 1923). 

Vermont : Laws relating to expenditure of moneys appropriated for the 
agricultural extension service [Public Acts of the General Assembly, 1923, 
No. 71). 

Vermont : Law to regulate the sale of commercial feeding vSlufs. [lUiem 
No. xrr). 

Vermont: Laws rekting to control of plant pests. {Ibidem, No. 9). 

JVk.c<msmi Lm relating to the Department of Agriculture, barberry 
eradieatiott, etc, [Uzms of 1923)^ chap, 43:7). 
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Wisconsin: I^aw to amend tlie Statutes telatitig to the eradication, of 
tuberculosis among cattle. {Ibid&m chap 442) 

231 France : Increase in Agricultural Production Agricultural Experiment 
and Inslviwlion . x) Decree (Kov 5, 1923), preceded by a report address^ to the 
President of the Republic, organising scientific enquiries with a view to in¬ 
creased agricultural production (Journal official, 301, November 6, 1923). 
— 2) Decree November to, 1923, appointmg a Commission to consider improve¬ 
ments connected with forests and pastures, and mcreased facilities for tour¬ 
ists. To this Decree is appended an Order nominating the members of the 
said Commission. (Ibidem, No 312, November x8, 1923) — 3) Order (Sep¬ 
tember 2.^, ^923) dealing with the workmg of the “ ifecole sup^rieure du g6nie 
rural*'. (Ibidem, No. 314, November 20, 1923) — Order (October 25, 1923) 
regulating the organisation and working of winter and temporary agricultural 
schools (Ibidem, No 298, November 2-3, 1923) — 5) Decree (October 25, 
1923) dealing with the organisation of phytogenetic researches (Ibidem, No 293, 
October 28, 1923) — 6) Decree (December 17, 1923} organising the work of 
agricultui'al cinematography (Ibidem No. 3.^2, December 18, 1923) 

Seeds . i) Decree (December 5, 1922) instituting a register of selected 
plants and appointing a Coimnittee for seed-testing. (Bulletin de VOfjice des 
Renseignements agncoles, No. x, October 15, 1923) —2) Decree (January 12, 
1923) nominating the members of the seed control Committee (Ibidem^ October 

^ 5 » ^923) ‘ 

Sugar Beets. Decree (November 29, 1923) appointing a Higher Commis¬ 
sion and District Commissions to study questions relating to the increase 
of sugar-beet production. (Journal officiel, November 30, 1923) 

Stoch-^Breeding Industry*, t) Decree (January 27, 1923) dealing with the 
passing and licensing of privately owned stallions. (Bulletin de VOffice des Ren¬ 
seignements agncolesl:^o. i, October 15,1923 —Decree (July 13, 1923) appoint¬ 
ing a Higher Committee of Herdbooks etc. of French countiy live-stock 
(Journal Officiel, No. 200, July 26, 1923). 

Machine Cultivation. Distribution of Electric Power in Country Districts : 
Decree (February 7, 1923) defining the powers of the Comity central de cul¬ 
ture m^canique ** appointed by the law of May to, 1921 (See. Institut Inter¬ 
national d*Agriculture^ Annuaire International de Ldgislation agricoU, Year !K 1 , 
X921, p. 623). (Bulletin de POffice des Rensiegnements agricoles No* x, October 
X5, 1923). — 2) Decree (December %$, X923) containing the provisions of the 
Public Administration for the application of the law of August a, 1923 facil¬ 
itating, by means of State loans, the distribution of electric power in country 
districts. (Journal officiel, No. 339, Decei^ber 15, X925). — 3) Decree (De¬ 
cember 13, X923) appointing a Commi^on to study the general scheme of the 
distribution of electric power in France. (Ibidem, December 19, 1923). 

Agricultural Co-operation* Daw (July 12, r923) facilitating the forma¬ 
tion of the co-operative societies and the agricultural societies of collective 
interest considered in Art. 22 of the low of August 5, 1920 (See: Institut In¬ 
ternational d*Agriculture, Annuatre International de Ldgislaiion agncole. Year X, 
3C920, pp, 552 et seg.) which giyes the statutes of these societies (Journal offi^ 
cM No. x 89> July 14, 19^3). 

n 

Agf. ing. 
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232. Great Britain. Law of tlie Minister of Agriculture and Fisheries^ 
dealing witli the ReUnchon on Importation of Daffodil and Narcissus Bulbs 
Tlie laiidmg in tlie Scilly Islands of any Daffodil or Naicissus bulbs is prohibit¬ 
ed unless each package or consignment thereof has attached theicto or is ac* 
coinpanied by,— 

(rt) In the case of bulbs grown in Uuglaud, Wales, Scotland, Northern 
Iieland, the Iiish Free State, or the Channel Islands, a certificate tvSsued by 
a duly authorised official of the relative Department of Agriculture that he 
havS examined the bulbs and found them to be clean and free from disease, 
(&) Ill the cawSe of bulbs grown in any other country, the copy certificate 
prescribed in the Destructive Insects and Pests Order of 1922 or 

(6) A declaration that tlie bulbs have been immersed for a peiiod of three 
hours m water retained at a temperature of too® F This declaration shall be 
signed by or on behalf of the approved peison who has carried out the treat¬ 
ment and vShall be made not more than three moiiilis prior to the date of ship¬ 
ment 

233. Greece. Development of Agncullurc Royal Decree (Jmie 28, 1923) 
prolonging the period of the application of extraordinary measures for the de¬ 
velopment of agriculture. {Journal du Gouvernement du Royaume de Gr^ce, 
July 2, 1923) 

Ohve-irees * i) Royal Decree (December 19, 1922) prohibiting, throughout 
all the Kingdom, the destructive cutting of olive-trees. {Ibidem, December 21, 
1922). — 2) Deciee {November 6, 1923) dealing with the '' Olive Baiilc and 
the organisation of the Phyto|>athological Service {Ibidem, November 6,1923). 
— 3) Decree (December 3, 1923) respecting the coming into force of law 
No 2895 on the institution of the ** Olive Bank {Ibidem, December 14, 

19-23) 

Raisins. Decree (June 29, 1923) regarding the drying of grapes in Crete 
{Ibidem, July 5, 19^3). 

Phytopathological Service. Decree (May 26, 1923) dealing with the organi¬ 
sation of the Central l%ytopatliological Service {Ibidem, May 30, t<)23). 

234. Honduras. Free Exportation of Coffee. — The free exportatiou of 
cofee without Government or municipal lax has been extended for another five 
years from May 1, 1:923. {Bulletin of ike Pan American Union, p. 50B, Novem¬ 
ber, Washington D. C., 1923)* 

235. ludo-Chlna. — Order (August 23, 1923) respecting the protection of 
the sugar-cane against*' Fiji Disease’* (Journal officiel de Vlndochine frungaise, 
No. 69, August 29, 1923)* 

Ccmhodia. —* Order of April 12,1923, for the fonnation of an Economic 
Museum on the premises of the Agricultural and Commercial Services of Com- 
fcodia. Bulletin admimsiratif du Cambodge, No, 4, April 1923). 

236. Italy. — Encouragement of Sylviculture and Keeping of Stock. Royal 
Decree (No. 2282, October 7, 1923) amending the provisions in force for the 
encouragement of sylvicnlture and keeping of stock. {GamUa ufficiale del 
Regm dUtalia, No. 261, October 7, 1923) 

Prw for the Encouragement of the Citrus Industry, Under the Royal Decree 
of December 3:923, No. 2742, a prize has been instituted for the best studies, 
. teseareffies or Jri,yBrtd0im eonrteeted 'with the dtrus industry, or its by-^products, 
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or the diseases of citrus trees and the means of controlling them {Ibidem, 
January, x and 2, 1924) 

Pyoieclum against Plant Diseases . i) Amongst the various Advisory and 
Adnmiistrativc Bodies instituted at tlie Ministry of National Economy imder 
the Royal Decree of December 2, 1923, No 2700, is included the Committeee 
for Protection Againtst Plant Diseases (Ibidem, No. 303, December 27, 1923). — 
2) A Royal Decree (December 30, 1923), has published the regulations for the 
institution, at the Italian Ministry of National Economy), {Economia nazionale 
of the Advisory Committee for Protection Against Plant Diseases {Ibidem, 
No. 25, January 30, 1924) — 3) It having been proved that bananas coining 
from the Canary Isles are ficquently infected by the scale-msecl. Pseudococ¬ 
cus comstocki, ICuw winch attacks not only bananas, but many other, plants, 
such as the mulberry, apple, and pear, the Ministry of National Economy, 
General Direction of Agiiculture, has decreed by means of circular No 402, 
January 31, 1924, that the precautions prescribed in the first clause of Art. 17 
of the regulation for carrying into effect the law of June 26, 1913, No. 8B8, 
approved by the Decree law of March 12, 1916, No. 723 shall be taken in the 
case of all bananas of whatever origin. Therefore, the Phytopathological 
delegates appointed to vServe in the Vigilance Service at the ports and frontier 
Stations must 011 the written request of those interested give a wiitten permit 
for the importation of bananas from countries regarded as free from Pseudo¬ 
coccus, In the case of bananas from countries believed to be infected, it is 
necessary, before grimting the importation permit, to obtain from the interested 
parties a declaration to the effect that the said parties undertake at their risk 
and peril, to subject the bananas on their arrival at the ports, or stations, to 
a process of disinfection to be earned out before the phytopathological delegate 
in the manner i^rescribed by the Royal Regional Observatory of Phytopatho¬ 
logy of the district in which the port, or frontier, station is situated This 
disinfection will be omitted in the case of consignments of bananas accompa¬ 
nied by a certificate given by the ph3riopathological authorities of the country 
of origin and declaring the bananas to be free from Fseudococcus comstochi^ 
and which have been recognised as immune by the phytopathological delegate 
appointed to e^ramine them. 

The Royal Customs Official at the frontiers shall admit, before phyto- 
logical inspection, only such consignmmts of bananas as are provided with 
the afore-mentioned pennit. 

The foreign countries in which the presence of the banana scale-insect 
has so far been ascertained are as follows: China, J apan, XTnited States of North 
America and the Canary Isles. — 4) Ministerial Decree (October 2, 1923] 
completing the provisions already in force and containing new measures for the 
prevention and treatment of the Ink Disease of the chestnut tree {Gazzetta 
Ufficiale del Regno d*Italia, No. 240, October 12, 1923). — 5) Royal Decree 
No. 2465 (October 15, 1923) authorising the execution in Italy and her two 
colonies of the measures approved by the Convention for the organisation of 
locust control signed m Rome, October 31, 1920. {Ibidem, No. 281, Novem¬ 
ber 30, 1923) 

237. Luxembourg (Grand Duchy of).Order (November 17,1923) respect¬ 
ing the supervision of nursery gardens of all lands, as weU as of gardeus and 
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greeahoRSes, and dealing with ceitificates for the above iti accordance witii the 
Berne Phylloxera Convention. {Mtfmorml du Gmnd-DmM de l.nvemhmv^, 
No. 58, November 17, 1023). 

238 Morocco.— '*Dahir”. (August 20, 19-13) rendering compulsory the 

adoption of the metric-decimal system 111 Uie Fu‘nch zone of the ShcnOinu 
Empire {Bullettn irfficicl. No. 568, September ti, 1923) - “ Dahir'' {June 

14, 3-923) ratifying the convention of Rome lelatiug to Locast Conirol. {fhi- 
dem No 581, December xx, 1923). 

239 Mauritius. (Isle of) -—Order No. 29 (November 10, xqz-^) ajifioiiiiing 
a P'orestry Commission. {The Government Gazette, Mtmnlim, No. 00, Novem¬ 
ber 10, 1923)* 

240 Mexico. — Decree (Febmaty 12, 1923) approving the Convention 
between Mexico and other nations for locusts control (Dhirio ojithd, No. 49), 

241 Paraguay, — Decree t6 275 giving the agricultural dehmee provi 
siotis to be adopted for the protection of cotton. iOiario oficiul, No. 

July 19* 3923). 

242. Holland. — Decree (August 15, 1923) respecting State Aid lor the en¬ 
couragement of horse-breeding {Staatshlad van het Koinnkri/jk dcr Ncdvrlanden^ 
No, 409, 1923) 

Decree (August 27, 1923) regulatmg the importation and tnmsilof fiower* 
bulbs and tubers with a view to preventmg the spread of the animal and veg¬ 
etable parasites of cultivated plants. From June i to the end of October, 
no flower bulbs, or tubers, may be imported, unless they have been examined 
and pronounced healtliy by the phytopathological authorities. II diseased, 
the said bulbs and tubers must be disinfected, or destroyed, or else relumed 
to the sender. Packets sent by parcel-post are exempted from inspection. 
Bulbs and tubers passing through the country are exempt from insiiection pro¬ 
vided they are properly packed and are re-exported without being opened, or 
removed from the van, and ate offlcially sealed {Ibidem, No. 41(1, Newembet 

243. Peru. — Decree No. xa 245 (June 20,1923) containing the provisions 
of law No. 169, {Mano ofwial. No. B40). Eaw No. 4663 (May 5, 1923) dealing 
with the water >supply of houses. (El Permno No. XI5). 

244. Portugal. — Decree No. 92^47 (November 15,1923} re(|uMng that all 
phytopathological woik, whether laboratory research, or tlie carrying out of 
prophylactic measures against plant diseases, and the supervMon of such work 
shall be entrusted to the Phytopathological laboratory of Almeida. The 
Decree also contains provisions for the execution of this work. (DUrio do 
Gopirno, Series i, No, 243, November 15, 1923), 

^ 245. Rumania* — Daw (September 30, 1923} relating to the organisation 

of forestry instruction. (Monitorul Ofictal, No. 139, September 23, 1923). 

246. Kingdom of Serbians, Croats and Slovians. Regulation (July 

1^923) respecting seed production importation and trade, and dealing also 
the prevention, treatment and diagnosis of the contagious diseases of 
i eowfcrj^ livi^tock. (Slmhene Novim, No, 164, July 21, 1923). 

Ojfovember 3, r 9 « 3 ) regarding the institution of Stodi^Bn^dJug 
272, November 
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Regulation (November i 6 , 19^3) respecting the application of the law 
dealing with vSiatc Stud Stations (Ibidem^ No, 273, November 27, 1923), 

247. Salvador**' - Decree (May i, 1923) adopting a new system of mar¬ 
king adult cattle [Diano Oficial No iot) 

Sweden, — Royal Order (November £2, T923) containing regulations 
for the approval of State stallions [Suensh FdYfattmngssamlmg, Nos. 399-409, 
^jTovcnibet 28^ *^923). 

249. Tunisia (Regency of) — Decree (July 5,1923) regulating the measu¬ 
res to be iidopted for the prevention and control o£ forest fires {Journal of/i- 
cul tunisien. No 78, NSeptember 29, 1923). 

Ordei (June 26, T923) regulating the method of sale and the conditions 
of use of poisonous substances employed for the destruction of parasites in¬ 
jurious to Agriculture [Ibidem, No 8^, October 20, 1923) 

Decrees (vSojitember r and September 15, 1923) approving the agreement 
signed ))etween the ccuintiics of North-liquatorial Africa with a view to locust 
control. {Ibidem, No 9c November 14, X923). 

250. Uruguay.--Decrees (September 7, 1923, and September 25, 1923) 
requiring the Office of Agricultural Kconomy and Statistics to draw up an agro- 
econonuc and an industrial ceiivsus for the country for 1923 [Diano official, 
No. 5224, Septembei jo, 392^, No. 5237 September 27, X923). 

Decree (December it, i<)23) dividing the territory of the Republic into 
three zones in order to facilitate tick control [Jhidem, No 5304, December 
18, 1923). 

AgricuUufc in Different Countries. 

251. Belgium. The Present Sifmtwn of AgncitUme —The author of this 
pamphlet M j. VAN VARi^rN (Piofessor of Ruial Economy, Douvain ’Uni¬ 
versity, Head of the Ministry of Agriculluie, Belgium), has considered agri¬ 
culture in Belgium in its many aspects under the foUowmg headings:— 
Distribution of j)Opulation, territorial divisions, enumeration and extent of 
crops, agricultural population, farm labour, wages, land tenure, selling price 
of land, rental value, import dues, crop distribution, changes during the 
past 50 years in the extent of the cMef crops, horticulture, live-stock, unculti¬ 
vated land, capital invested in agriculture, agricultural products insufficient 
for national requirements, exjiorts of fann produce. [La $%tmHon mimlU 
de TAgricuUun beige, pp. 23. I/>uvain, 1923). 

252. Brazil. Industry 0} Dairy Products. — According to the report of 
Signor P. m Morals, the dairy products industry is much developed in 
Brazil, especially In the State of Minas Geraes where clieese has been manu¬ 
factured since Colonial times, and butter-making dates from r88o. In 1918, 
this State possessed 733 butter-factories, 442 cheese factories and 2 factories 
for casein, lately the number of all these factories has increased, while 3 fac¬ 
tories of condensed milk and one of milk-sugar have been started, and a 
lactic acid factory is about to be opened. In 1921, the State of Minas exported 
16280 tons of milk, 4000 tons of butter and 7560 tons of cheese; the total 
value of these exports was over 148 mUlxon imlreis, vis. 10 % of the value 
of the entire exports of the State. 
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There ate 582000 head of cattle in the >State of Rio rie Jaiuaro, most of 
wliich are cows, the latter produce 900 tons of milk, ions butter, tons 
of cheese and “ rirotia and 11 tons of oreani. The ronsmnphon hnwevei 
eacceeds the pioduelion. In ^0^ ions of eoudeused milk, t \ ton Inttler 

and 67 tons of elu^ese were imporii*d into Biu/iL (A baeiietiltura itu Hra/il, 
A Lavoum, Year XXVlf, No. <), pp 703*70 >, Rio <k‘ Janeiiu, io.m)' 

253. West-Indies. Repoft of Dfrntt^r of of Irntohoi for Ymr 

1922. — The annual lepoit foi Tiinidad aiul 'roba|j;o, whnit Is jnsi lo 
hand, states that the pioduetion of suj^ar dtidnp, 1922 was so lotts, the 
largest since 1917 The raivSing of seedling eaiH‘ lias bu*n eotitimu^ti, ami of 
the large nuiubei invevSiigaled six were selected foi liial on estutc\s attti a nntiiht'i* 
of new vaiieties weie tevSied. Mosaic diseiise has been ki'pi ntulei eontio! by 
systematic weekly hispeelions, as a result of winch tin* fadtls ar<‘ almost ekvu 
of the duseuvse ; the disease-fiee aieas have ineieased dming Hu* ye.u tuna 36 
to 6 ] % of the whole {Lomsiana PimUvfnwi Sitgor Mitmifaciitny, V«j 1 bXXl, 
No 15, Octobei, 1923) 

23^. Barbadoes and Antigua. Sugay-iam; Ciiiiivaiio>L Tiie Barbadus 
Agricultural Society have lequested the Governor tc» appoint a Cmtmiissiou tt> 
enquire into the woiking of the local l>epartnu*nt of Agneultnte with a view 
to its heller C‘quipinent Thi‘ resolution authorising the request was mi>ved 
by the Director of the Departinent of Agiieulture, who Htat<‘d that dining tiu' 
eight yeais 19x3-15 and 1920-22, growers of cane in Baibados had heiH^fited hy 
the work of the Department to the extent of $ ioor)o 000 and faelmy cnvueis 
to a similar amount, as a result of glowing bet let sngur-cane seedlings. 

It is reported that all the varieties of Coimbatore <'ane s<‘edhngs stmt lo 
Antigua have germinated well and although the eaiies wt‘ie only platittul at 
the end of April or early May, they are alie.ad of many l<»eal plmls six numths 
older, {The AgncuUuml Journal of India, Vol. XIX, Part I, pp, Cal¬ 

cutta, 1924), 

255, Italy. Pfoduciion of Sugar, - The sugar ccaimimplion in Italy has 
risen from 6 lb. per head per annum in 191^0 to 17,2 1 b. in rt‘ren1 years. In 
1913 the acreage under vSUgar beet was i6.|ooo acres; in hj/ 3 it was 223 200 
acres. The indnstry now represents .|(>o million lire, and is carritHl on in .jo 
sugar mills and 12 rdineHes. The mills can <leal with 40000 metric Urns of 
Ixjct pet day, and the daily output of sugar is estimated jii over 200 metric 
tons; it is expected that the output from ilie 1923 crop will exec‘ed 300000 
metric toiivS, thus exceeding that of 1913, the former record tmipiti of 946 
metric tons. The excise duty on sugar in Italy is 300 lire per quintal, and tiie 
customs duty, 21.60 gold lire per quitiial. {The Intermiumal Sugar Journal, 
Vbl. XXIV, No 301, January 1924). 

236. Mauritius* Sugar product%on during 1922-1:923. — Tlia Aainual 
. Report of the Mauritius Department of Agriculture states that tlie production 
'vi $ugar for the T922-1923 crop was about do % below normal The number of 
factories at work was 52 , a reduction of 2. The area under cultivation Is given 
as 1:70 000 acres, a reduction of 5000 acres from the previous year. The labour 
dfflcultiftS and Ml in price of sugar account for the decrease. 

The irrigation experiment station was completed last year and investiga¬ 
tions ar^ now bdng cartM out as to the requirements of sugar-cane. 
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A large distillery has been completed during the year for the production of 
power alcohol. The sugar industry is interested ni its success as great economy 
would be elTected by the use of industrial alcohol as a motive power, especially 
for the use of tractois on cane lands {The Louisiana Plantef and Sugar 
ManiifactMr, Vol TXXII, No. 3, New Orleans, 1924) 

257. Russia* Agricultural economic conditions in the Steppe region, — 

C* who havS lived foi 8 years in south-east Russia (Steppe region), des¬ 

cribes the economic conditions picvailiiig in the area inhabited by the Cossaks, 
Base,Kurds and Tartars. The question of rural economy amongst the Volga 
tribe and Russian peasant is also discussed, with a closing chapter dealmg 
with the present situation under bolschevic control (Die betiiebswirfschaftliche 
Verh^tnisse in den Steppengebieten Sudostrusslands. Landwirtschafthche 
Jahrhuchar Vol 58, No 2, pp 251-302, Berhn, 1923). 

258, Tanganyika Territory, Report of the Director of Agriculture for Year 
1922. — The Department of Agriculture has been largely occupied with instruct¬ 
ing the native population in moie modern methods of agriculture, and these 
activities have been greatest in connection with cotton, except in the Moshi and 
Arusha districts, wheie the production of coffee, and to a lesser extent that of 
chillies, has been the chief object of their woik A great deal of experimental 
work has been done in connection with cotton culture, at the experimental 
stations native chiefs and people have been given demonstrations, and the out¬ 
side districts have been toured by Agiicultuial officers During the year 297 
tons of cotton seed were distributed, and it is expected that double that quantity 
will be requited for 3923 The cotton weevil has so far been seen only in 
the districts of Kilosa and Mikcse, where it attacks the stem, blanch bases and 
boll bases. The cotton stem girdler {Alcides hrevirostns, Boh.), has not been 
seen. The pink boUwonn {Flatyedra gossypiella, Saunders), considered as the 
cliief pest, is parasitised by a chalcid and a braconid, at present unidentffied. 
There was a sharp outbreak of Earias insulana, Boisd. and Chloridea obsoleta, F., 
throughout the central areas in May-June, and also of the leaf-roller {Sylepia 
derogata, F.). Stainers weie almost negligible. 

Other crops include shusim, ccistor oil plant, maize, millet, beans and to¬ 
bacco, 

259, Dnioti ol Soutk Africa* Report of the Department of Agriculture for 
Year ended June 30, 1923. The December number of the Journal of the 
Department of Agriculture consists entirely of the Annual Report, full details 
being given as to agricultural education, veterinary research, $heep and wool^ 
entomology, plant pathology, dairying, tobacco, cotton, horticulture, viticulture, 
co-operative societies, the Government Guano Islands, poultry, etc, {The Jour¬ 
nal of the Department of Agriculture of the Union of South A fricat Vol VII, No. 6, 
pp. 125, Pretoria, 1923), 

260. Elm Growing, — As a result of the decline of flax production 
m Russia and Ireland new sources of supply are being sought, and South 
Africa appears to be one of the most suitable for flax growing on a large scale. 
The western part of Cape Province offers suitable conditions and Russian, 
seed has been widely distributed amongst farmers The experiment has been 
,successful and the United Stages Ttade Commissioner at Johannesburg considers 
that these flax experiments may result in the opening up of a new fleld for 
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African agriculture {Journal of the Royal Society of Aris^ VoL T^XXII, No. 370# 
p 34, London, 1923). 

Rwal Eyg%ene. 

261. Bayer Remedy for Sleeping Sichmhf^ — The new nnnedy for ,sU‘4‘piijij; 
sickness, “ Bayer 205 was discovered about tJiree years ago at the Bayet 
Chemical Works, near Cologne, and has been tested rereiilly in Ceutnil 
Africa, the results have proved that it is fui more eflectivt* than anything 
previously tried The new compound contains only carbon, mtrog<‘ti and 
hydrogen and is a derivative of atoxyL 

In the case of cattle bitten by the tsetse-hy the results have* not bt*eu so 
successful as with human beings, but the Bayei chemists aie now filtenipliug to 
modify Bayer 205 ** in oidci that it may cure cattle as well a men 

Dr. KbiiiisrE and Dr. Fischejr tested the remedy duimg in Notihe^tu 
Rhodesia and in 1922 crossed into the Belgian Congo, treating in uU t8o iirilm* 
patients. In the early stages of the disease striking impiovemeiits wtne shown 
after a few injections had been made; the tr3^anOvS(>mes disappeau'd fioiu the 
blood, and in most cases had not returned after several mouths, but it is too 
soon yet to give the percentage of patients that have betm permanently 
cured 

The successful outcome of these experiments is of great im|K>rtanee over 
large areas of Central Africa, where the chief epidemics caused by trypanosouH‘s 
are sleeping sickness in men and nagana in cattle. {The Times Weekly iuktinn, 
January 3, London, 1924) 

262 French Colonies. Hot Springs in the Atlantic Colonies of France* - - The 
most important thermal Stations aie generally found in the colonies of volcanic 
origen. In Martinique, the hot springs are grouped together, in the northern 
part of tliedsland, around Garbet, some kilometres from Fort-cle-h'rance. 

Gmdaloupe possesses vSulphur springs (baths of Matouba, Gabion, Gartxd 
and St. Charles) and saline springs (Dol^ Station, At La Bouillaut, a salt 
sprmg rises on the sea-shore at a temperature of !oo«C, In Guiana, then' arc 
the alkaline and ferruginous springs of Sinmmmry), The island of Cayenne 
has of a very strong iron spring at Baduel. Very few of these springs are, 
however, regularly visited, for the equipment is insufficient in neatly every ease, 
(M, Lisbon, Sources therxaales des Colonies franjaises de TAtlantique. Anmks 
4 e l*X%$t%tut Colonial de Bordeaux, November 1923, p. 311-312). 

263. Samoa. Control of Malaria, No. 22 (August xi, 1923) of ttua West&m 
Samoa GamtU contains regulations for preventing the breeding of mcjaquitoea. 

Staiwns and AgHmltwal Instruction* 

264. American Industry s Researches* HASKTOh> S. B. (Director of the 

Agtlcphwal Bajperiment Staton, Amherst, Mass.) shows that appropriation for 
^ research ia not legislation in favour of a class. It te not a subsidy 

tel It is of more direct benefit to the consumer fa tlie city than 

* io ffhe the eountry. Continued development of those indusWea 

ofttot tenmo p^ple from the mote of food produnem to tho^e of 
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food consixiiiers depetidfs on increased ejfficicncy on the farm ; and tins in turn 
depends on conlimiation and mtensification of all kinds of agricultural research, 
(Journal of the American Society of Agronomy, VoL 15, No 12, pp 473-481, 
Albany, N.Y., 1023). 

265. Brazil* The Sugar Cane Mammal Expenment carried out on the 
‘^EslagaoCknalljKpentuenta^ao ” of Campos (State of Rio Janeiro, Brazil) by 
the Director A, C. Fi^:stana have always given negative results whatever fer¬ 
tiliser, or combination of fertihsers was employed. The highest unit crop of 
sugar-cane has invariably been obtained by the unmanured plots The author 
is now making researches with a view to ascertaining whether tins fact is 
due to a degeneration of the sugar-cane that makes it unable to profit from 
a latger supply of nutritive substances, (Mtmsteno de AgncuUura, Industria 
e Commercio, Emaios de amhagdo dc canna de assucar. Campos, 1923). 

266 Canada. Report of the Experimental Farms of the Dominion, for Year 
ending March 31, 1923. — The Report of the Director of the Dominion Espe- 
limental Farms states that the average yields in bushels per acre tliroughout 
Canada were foi the years 1922 and 1921 respectively, spring wheat, 17^/4 
and 13; oats 33 and 25 % \ barley 27 3 /^ and 21 % The weights per meas^ 
ured bushel w<‘re higher than in the preceding year. Brief notes aie given on 
the work of ihv Central Farm and that of the biancli Farms and Stations, 
Fuller infotination is given in the separate detailed reports 

267. Ecuador. — Uiidei an Order dated October 23,1923, an Experiment 
Station for the Study of Live-Stock Diseases has been instituted. (Registro 
oficial, No, 910, October 25, 1923) 

268, Spain.—By Royal Decree of October 20,1923, the provisions relating 
to experiments in tobacco cultivation have been abrogated. (Gaceta de Madrid, 
No 29=5, October 22, 1923 , 

269, United States. Recommended Standards for Field Plot Experiments 
m Soil FerUlUy, — The Committee on Standardisation of Field Experiments 
recommends the adoption of certain standards, with a view to the adoption by 
all workers^ of the same methods of procedure in carrying out field experiments. 

The reconuuendations are considered, for soil fertility experiments, under 
tlie following heads: Location, uniformity of soil, topography, drainage, size 
of plots, shape of plots, marking of plots, frequency of check plants, treat¬ 
ment of check plants, untreated plots, replication treatments, interspaces 
and borders, uniform stand of plants, cultural operations, determination of 
yields. 

Recommendations for field crop experiments are given under the head¬ 
ings I Seed, soil, plots, check plots, replication of plots, removal of outside 
rows, mechanical operations, yield determination, publication and interpret, 
tation df results. (Jomml of the American Society of Agronomy^ Vol No, i, 
pp. 1-16, bibliography. Geneva, N, Y., 1924) 

270. A, CottoThSoU Weevil Laboratory has been established at Flo 
rence, S C.* by,the Bureau of Entomology of the United States Department,of 
Agriculture and the South. Car<tota Agricultural Experiment Station, {/ow- 
nal ff tJ^eAwerimr^ Society ofAgmnon^, Vol. x$. No. 10, 1923). 

' , Euoropeapu Colleger- Qomhm, B. M. gives' an ao 

'tbe systeip of edumtion frflowed at agricultural coEeges in Germany^; 
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Belgium. France, Great Biitam and Holland. The auihor tnade special In-, 
quiries lespectmg the extent of practical and scientific woik ncconiplihhetl by 
stxidents, and also as to the suhesquont life work of giudiintes {The Phihfu 
pim Agriculturist, Vol XII, No pp 57-0-j. I/>s Bailos, 

272 Finland* Experiment Stations. - Research in Finlaiwl is now being 
conducted mainly by eight institutions. The chK‘f (.>f these is the Ceutr.il 
Agiicultural TJxpernuent vStation, at Dickursby neat llelsmgfots, which is 
controlled by the Government The woik is organised mto the nsnal depnit« 
ments, each being under the direction of a piofeSvSor of the Gnivetsiiy of i h*lsing« 
fois Special attention is given to the bleeding of <^uts. TiK‘ Buti\m for 
Exammation of Butter and BJdible Fats is situated at ilaiizo , it examines 
butter foi cxpoit <ind makes investigations on other food fats. Tlie l?conoiim* 
Investigation Buieau at Helsingfors conducts imiuiuos based on <lata teccivt'd 
from several hundred priv<itely owned farms The Geohigical Coiumissiou at 
HelsingfotvS cairies out investigations on soils and prepmes agto-geologUMl maps 
The Swamp Cultivation ISxpeuiuciit Station of Ivetieiisue, 75 tini(‘S tioith of 
Helsingfors canies out experiineuts on the cultivation, ditching and hatihsing 
of swamps. 

Similar stations are situated at Ihnajoki and at Tohinajurvi, The riant 
Breeding Station of Tainmislo at Malm, near Helsingfors is owned t>y Hie 
Hankkija Co-operative Society. In addition to the above, vutions 
breediug societies in Finland receive State aid {Seienu, Vol VI 11 . No. 1508 
p, 415, Lancaster, Pa, U S. A., 1923). 

273. Great Britain* The Work of the InieUigvncc Department of the 
Ministry of Agriculture and Fisheries, London. — The rulelligenco Dt^pailmeiii 
of the Ministry of Agriculture and Fisheries deals with agncuUural edu<*al« 
ion and research, horticulture, scliemes for the impiovemeut of live sioi^k, 
horsebreeding, dairying, smell live stock, the diseases of annuals and the 
.special training of ex-seivicc men 

In the spheie of agricultural education the Ministry aims at providing 
throughout the country facilities of three kinds, (i) Agricultural Colleges and 
University HepartiueutvS of Agticuliure, of which at present tht‘n‘ are eleviii, 
provide a two or three years’ tHmuse of technical instructlfni suitable for those 
who intend to become OccupiiTs or Managers of large farms. Laud Agents. 
Teachens, Experts 01 Oiiicials. {2) Farm Institutes, of wlueh then* wi*te Iw^dve 
in J922, provide simpler Courses for those who cannot afford the lime or who 
have not had the standard of general education wliidi would enable them to 
take advantage of the college courses, and {3) Local Courses, evening lectures, 
denioUvStratidns, etc Giants are made direct in the case of the Colleges but in 
the case of Farm Institutes and local instruction the Local Authorities are 
held responsible and grants in proportion to the expenditure are made by 
to Ministry to the Local Authority. 

A Ml account of to problems which to various Research Institutes are 
/Investigating has recently been set out in a semi-popular form in a special 
publication entitled ** Agricultural Research and the Farmer The status 
of to Researdr "Worker is discussed and a description is given of the scheme 
'syhich aims at providing to Research Worker scope for advancement 
on to lines of otor professions. An important part of the work in connec- 
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tion with agi'iculttiral icsearch is the dissemitiatioa of knowledge and advice 
to the practical farmer and a chain of adviseis has been provided to meet the 
need. The fanner will commonly seek the assistance of the Country Agricul¬ 
tural Organiser oi Instiuotor who, wMe not a specialist, has had a scientific 
training and is able to deal with most of the routine enquiries on which the 
practical farmer will want advice For problems requiring detailed investi¬ 
gation or vSpccialist's knowledge the Ministry has stationed at convenient pro¬ 
vincial centres Advisory Officers who are speciahsts 0. g chemists, mycologists, 
entomologists, who will normally take such questions as the Comity Orgamser 
cannot deal with personally Finally theie are the Research Institutes 
who may be called m exceptionally for assistance in problems of greater 
magnitude 

The schemes which were established aftei the War for the special trainmg 
in agiiciilture of ex-service officeis and men met with a very large measure of 
success, and had only to be brought to a conclusion because the prospects of 
employment in agriculture after the period of training provided an outlet for 
only a limited number of men 

The work of the Ministry in legard to horticulture has undergone con¬ 
siderable expansion since the wai Previously the Ministry's activities were 
mainly confined to the conliol of the more serious pests and the work of in¬ 
spection etc connected therewith This work natuially still occupies a very 
important part of the attention of the Horticulture Branch, but with the in¬ 
creased importance which the war gave to the intensive cultivation of fruit 
and vegetables and the stimulus to land settlement and the cultivation of 
allotments wMch resulted from the war, there arose a need for education and 
teclmical advice and research, which the Department is endeavotirmg to meet 

In connection with the more recent development schemes, mention may be 
made of the progiess which 1ms been made during the last few years in the 
Mmistry's efforts to bring about an improvement of the general run of live 
stock in the country, British pure bred stock enjoys an international repu¬ 
tation but much of the general farm stock has been of indifferent quality 
The Ministry's scheme, which was inaugurated in 19x4 assists stock owners 
in the purchase of good class bulls and boars, It has met with a very fair 
measure of success, approved bulls and boats having been distributed fairly 
generally tliroughoui the country, and there is a clear indication that slowly 
the scheme is having the educational end desired in that the advantages gained 
from using good class sites is being increasingly recognised Concurrently 
the practice of milk recording which the MMstry also encourages by making 
small grants to societies is making steady progress. Analogous to the bull 
and boar scheme for live stock improvement the Ministry has also a horse 
breeding scheme. 

One of the more recent developments of the Ministry's Intelligence Depart¬ 
ment lies in connection with dairying and the small Hve stock industries. The 
work is very largely of an educational character. For example in the case 
of dairying the promotion of Cheese Schools has been undertaken in the en- 
dea’irour to show the farmer how to d^al on co-operative lines with surplus 
milk. 4 mong other activities of the Ministry's Dairy Branch is the campaign 
dlpetedto producing clean milk. ,, i 
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Ill regard to poultry, the Mmistiy is working througli the County Author-, 
ities to provide thioughoul the country facilities for obtaining advice and in¬ 
struction to help the poultry farmer and tiie smaller poultiy keeper in their 
business, and concmrently with this, arrangements have been ma<le for the 
distribution of sittings of eggs or day old chicks of good utility quality A be- 
gimniig only has been efiected and furthci development is coiiteuqilaled 
The activities of the Department in connection with annual diseases aie 
exhaustively dealt with m a special report by the Chief Veteiiuaiy OjEeer 
(ConinhiUed by the Mmisivy of Agnmltim and Ptsheries, London) 

274 Research InsHtutiom and Advisory Centres, V Xi Wiuum 
(Assistant Principal, Mimstry of Agriculture and Fisheries) was asked by the 
Intelligence Depaxtment of the Ministry to collect mateiials and ieclucc‘ them 
into a compact and intelligible form in order that the fanner and the pu})li<' 
may be better acquainted with the extensive agricultural rcst^ardi which is 
being earned out m England 

This comprehensive work, written m non-scienlific language, deset ibes 
the main lines of research under the following headings: 

The soil and its effect on plant growth; plant bleeding, plant physiology ; 
fruit growing and prescrvmg; plant diseases, annual husbandry; animal 
breeding; dairying, farmings as a businCvSs 

A list of the Research Institutions and Advisoiy Centres in England and 
Wales is given, and the titles of papers published by research workers in i<)io 
and T921, and also an index. (AgncuUuml Research and the Panner, pp. tbS, 
Ministry of Agriculture and Fisheries, Dondon, 1922) 

275. Report of the Rothamsted E$spenmental Station for 1921-22. — This 
Report, recently to hand, contains interesting information respecting the 
work earned out at this well-known station, wliich has been re-organised 
so as to bring it into touch with modem conditions of agriculture and vscience. 
Amongst some of the new nitrogenous manures being investigated are urea 
and annnonimu chloride, both of which appear to be very valuable fertilisers 
The new basic slags are also being studied. Artificial farmyard manure (1) 
’is being made on a large scale at a number of centres; 2000 tons of straw 
have now been treated on different farms. The xiroduot, although not fully 
equal to true farmyard manure has the advantage that it does not lose nitro¬ 
gen on exposure to weather. It is interesting to learn that a small quantity 
of boric acid is essential to the life of broad beans, and is beneficial to other 
plants, Under the head ofExpenditure and Cash Returns per acre*' it is 
shown that a profit was made from October 1919 to September 1920, after 
which every crop on the farm was grown at a loss; the note is made tlmt, 
freto 1920 onwards the financial results are deplorable, and they show dearly 
why many of the arable farmers to-day are in their present position. For the 
yWt922-23 the Ministry of Agriculture lias made a grant of £22030 
to tbe Station. 


{») See F, Ho. 236, (E 4 .), 
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Agricultural Institutions. 

276. International Wine 0 -ffice. — A resolution passed at the International 
Wine Conference (Paris, June, 4-6, 1923) had for its object the promotion 
amongst the vaiious wine-inaldng States of an International Wine Office. It 
was also decided to appoint a Commission composed of the representatives of 
the States taking pait in the Confeience (France, Greece, Italy, Portugal and 
Spam) to draft a Statute to be presented to the several States and submitted 
to the definitive approval of another conference to be held by their ofi&cial re¬ 
presentatives. 

The task devolving upon the International Wine Office, as set forth in 
the scheme already drawn up by the Connnission, will include x) the collection, 
study and publication without loss of time of all information tendmg to show 
the beneficial effects of wme , 2) the sketching out of a programme of scien¬ 
tific experiments proving the hygienic properties of wme and its mfluence as 
a means of combating drunkenness, 3) proposing to the Governments that 
they should adhere to the international conventions of October 12, 1912 
which had for their objects * a) the assurance of a uniform method of recording 
the results of wine analyses, h) the prosecution of a comparative study of 
the methods of analysis adopted by the various States, in order to obtain uni¬ 
formity in these methods ; c) submitting for the approval of the Governments 
legislative measures tendmg to promote uniformity as regards: a) protection 
of names of origin of wines, h) control of the wine trade, c) a guarantee 
(m the form of certificate of origin) of the purity and authenticity of the 
products; cZ) repression of adulteration and of unfair competition, 5) the or¬ 
ganisation of fairs, exhibitions etc, of wines in countries where wme is not 
in general use (A. MarESCHAECHI, UItalia vinicola ed agrana, 1923, No. 49}. 

277. Milan. Cereal Exchange —* Through the initiative of the Chamber 
of Commerce of Milan, a Cereal Exchange has recently been instituted in 
that city. 

Exhibitions and Competitions. 

278. Belgiumi. National Cultural Exhibition — The Delegation of the 
Producers of Chili Nitrate of Soda (43 Ruede I'Empereur, Antwerp) has organ¬ 
ised for 192^, in every province of Belgium, a cultural competition of oats, 
potatoes, sugar-beets, mangels, forages, and meadows under hay crops The 
sum of 30 000 francs will be given in prices. 

National Poultry Exhibition, Tiege, January 19-21, 1924* Organised 
by the Soci^t^i Royale Union Avicole. For information, apply the Secretariat; 
39 Rue Dradin, lankenpois-Wege. 

National Poultry Exhibition, Brussels, March 13-17, 1924. —Under the 
auspices , of the Ministry of Agriculture, of the National Federation of 
Aviculture of Belgium, and Ofher Societies. Secretary M, C. Nol, 174, Avenue 
van’ Becelaere Wate’troael-le^-Brussels, , ' 

273^* !Fr|Uiice» Third National B^eMhiHon-Fmr of Ciders and Dairy Prod^^ 
{Ofm) AprU 20^4,1924. — For information apply to 
la Poire, Fxpbsiticm Vhnoutiers. 
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280 Great Britain. Implemmis and Machinery at the Smitkfiehl Show. — 
A tepott of the Sniithfield show held at the Royal Agncultural Hall (I/)ndon), 
m December 1923 Among the machines exliibited was a new type of eom- 
bmed rake-teddei and swathe-tnrner and a potato-lifter with the piongs 
arranged in such a manner as io place all the potatoes m tows 

mmt$ and Machinery Review, VoL .19> No. 58 pp. Qio-934 I/>talon, 10^3)* 

281 Italy. The First International Exhibition of the Chvne Imimtrv 
and Trade, Milan, winch was fixed foi November t 9 - 23 » hius been postponc^d 
until Apiil 1924. Foi fuither information apply to the Direzioiie genciuk del 
Comitato organizzatore, Milan, 7 Via Tigli, Casclla postale, 812 

International Sample Fair, Milan, August 12*27, 
cludi^di International Show of Fat Cattle, April 13-16 The animals will be 
divided into two aitegories, the first of Italian breeds and the second of foreign 
breeds All comnimiications to be addicssed to : Concorsi zootectuci della 
Fiera di Milano 

An Italian Competition for the Largest Ear of Wheat has been announced 
by Prof. SA1MARA.OT, Director of the Station of Agricultural Bfieteriology at 
Creina Two classes of entries will be allowed: ears and plants The object 
of the competition is to show the good effect of applying feitiliaTs in small 
quantities and frequently, according to the old Roman method The Minis¬ 
try of Agriculture has offered several prizCvS. 

Italian Competition for ** la viUoria del gram *' —• Tnaugmated by the 
newspaper, *' II Popolo dltalia ” under the auspices of the Ministry of Agri¬ 
culture which has offered prizes to the value of 25 000 lire. All applications 
for entry to be made before April 22, 1924. 

Congresses and Conferences. 

282. Belgium.— Rural Week [Louvain^ December zb, 29,1923).*—Organised 
by the Digue des paysans or the Belgian Boereubond (league of ChrivStian 
Peasants). 

TMs League holds every year, at the headquarters of Society, at l/:)uvain, 
a series of days of study ’* viz., conferences, to which arc invited the Man¬ 
agers of its local syndicates. The bust scries during which Luyigacreuv*^ 
was pXTSident, was a great success eleven conferences being litld by specialists. 
The chief conclusions reached may be sununatised as fallows: i) Agriculture 
in Belgium is at least as important as industry hence these two brunches of 
national activity should receive equal treatment from the public authorities 
whose policy should above all aim at supporting private initiative and co¬ 
operating with independent agricultural societies. 

2) The social conditions of rural communes ought to be maintained at 
t}ic saine level as those of industrial conununes. The instruction given in 
rural communes should be distinctly rural. Public assistance should be 
wMe the institution of loan societies especially for the baiefit of agrf*< 
agricultural workers, is one of the best forms of activitjr to 
»can devote itself. 

% 'V j^jss^ssidn of holdings should be encouraged in every 

X^ay 'to m^mkt of its good social effect. . . 1 
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As regards the provisions for the improvement of cattle, it is 
leqnested that: a) the judges of brecdmg-stock should pay less attention to the 
aesthetic points of cattle and more to dairy and beef quahties , h) such judges 
should include re-prcsentativcs of the Provmcial Federations of StockBreeders* 

5) The public authorities should encourage private initiative in the 
selection of seed and in popularising the use of selected seed 

6) That professional mstiuction should be of a local character and im¬ 
pelled in an earnest spirit as only thus can it be efficacious, practical, and 
witliin the compass of the great majority of the peasantry In general, such 
mstruction should devolve upon private mitiative and especially upon pri¬ 
vate societies; the State ought to conffiie itself to supportmg its free action, 
or in exceptional cases, supplementmg it 

7) It is advisable that the pubhc authorities should recognised the be¬ 
neficent work of the independent Societies and enter into closer relations with 
the latter by consultmg them respectmg the measures to be adopted, and as- 
sistmg them in the schemes they have undertaken of their own mitiative 

283 Golimibia. Coffee Conference — On the initiative of the Society of 
Agriculturists of Columbia the Government summoned m January at 
Cartagena an International Assembly representing the countries which produce 
mild (high grade) coffee. The following were represented * Mexico,Guatemala, 
Honduras, Salvador, Nicaragua, Costa Rica, Ecuador, Columbia, Venezuela, 
Jamaica, and Porto Rico The Conference discussed the collection of statis¬ 
tics on tillage, cultivation, diseases of cofiee, the formation of a standard type 
of mild cofiee to vServe as a basis in future transactions, the construction of 
warehouses at ports, etc {Tropical AgncuUufe, Vol i, No 2, p. 24. Impe¬ 
rial College of Tropical Agriculture, Trinidad, B W. 1 , 1924) 

284. United States. .4 wmcaw Association for the Advancement of Science 
celebrated its 75th anniversary at Cincinnati fiom December 27, 1923, to Ja¬ 
nuary 2, 1924 In addition to the United States, representatives of the following 
countries wcie prcvSent • Canada, Holland, England, Hawaii, China, Japan, Porto 
Rico and Russia. Wonderful progress has been made in developmg means of 
investigation and in recording the results of research, during the past 75 years. 
The development was weE shown in the exhibition which was opened on De¬ 
cember 28, in proximity to the rooms used by the Association. {Science^ 
VoL LIX, No. 15x7. pp. 71-96. Lancaster, P. A, 1924)^ 

Pan^Pacifio Food Conservation Congress will meet in Honolulu from July 
31 to August 14, 1924. Dr. L 0 . Howard of the U. S. Department of Agri¬ 
culture open the conference. The sessions will be held at the Territorial 
Executive Building. Visits will be paid to sugar and pine-apple plantations 
and to the volcano of Rilauea. The conference will be held in ten sections as 
follows: International agreements regarding fisheries, economic entomology, 
plant pathology, international quarantine poheies, crop production and im¬ 
provement, forestry, climatology, transportation and distribution of food 
products, topography of land and sea, and animal husbandry. {Science, 
Vol, LiX No. 15x4, p. 12. Lancaster, P. A., 1924} 

285. France, Confess for Regulating the Water Supply. Lille June 30, 

July 15, X924. Organised by the Ligne gdn^rale pour Eamtogement et 
Ptitilisation des eaux ' 



26 o 


CtTERENT HOnCES 


286. Great Britain. Fourth International Congress of Refrigeration, Lon¬ 
don, J%me 16 to 21, i92.j.. — The Congress, officially support,eel by t!ic 
Goveriinieiits of 47 countries is recognised as the focus of Refrigeraiitig Iiitc.r- 
ests ill relation, to all industrial and scientific applicat-ioiis and to iwomotis 
traffic. II. M. Govennneut is providing aeconmiodation aial giving a, Static 
Baii(|uet to tlie Congress in Tondon. Pap<n*s will be r(‘a.<i on scientil'u' i|iu‘slioHs, 
refrigtu'a,ting materials, general applications, land and marine transport, legis'. 
lation, education and propaganda, econoiuiCvS and statisti(\s. 1 ' 1 %'ciirsions 
to refrigetatiiig and other evstablishnients in Tondon and tlic^ Ih'ovinces will be 
arranged. ParticulatvS may be obtained from the Hon. Becretai:y«c.k‘nerai, 
Mr, J. Raymond, Weaver's Hall, 22 Basinghall Strcid, J'/widon, ,lk C. 2. 
[Cold Storage, Vol. XXVII, No. 311. Felnuary, 1924). 

The Bfiiish Association for the Advancenumt of Science, — The date of tlic 
meeting at Toronto has Ixxai changed by the Council of the Association from 
September to Aiigu.st 6~i3. The main party will leave Idigland about July 
25, and the excursion tour will be after, insteaxl of liefore, the mcidiiig. Tlie 
British Aswsociation will meet at Sontliaiupton in 1925. {Nainre, Vol. 1,12, 
No. 2824, p. 874. Rondou, December 1923). 

Te?^Hles Conference, — Arrangements are being made by the Textili^. 
Institute of Great Britain for an Bmpire Textile Conference to take place at; 
the British Kinpire Bxhibition during Whit-week (7-14 June). The objects 
of the conference are 

1) To promote the commercial, technical and scientific advancement 
of the industry. 

2) To promote closer relationship with the various parts of the l,^mpifi^ 

3) To Ijriug together representatives of the textile industry, 

4) To discuss problems aSvSociatcd with thti pro<luction of raw mate?- 
rials. {South African Journal of Industries, Vol. VI, No. 12, p. 563. Preto¬ 
ria, 1923. 

287. Italy. Convmition for Beot-CuUivaiion in Italy, Bologna, January i8, 
1924, —Reports were prcvsented by: Mmsnu-ivri (Direttore delia. R. Starlone di 
Bieticoltura di Rovigo) dealing with the application of tlie conirract from llie 
technical 'Standpoint. — MARom, New Directions in Beet-Cultivaiion i« Italy 
from the Ecououik<>vS<)cial Point of View. — 'l-hiATonoNOO, Application of 
Potassic Salts and other MeasurcvS Adopted for tire Imptovemeni of Beet- 
Cultivation, etc. ThivS Convention was organised by the lAderazione Italiuna, 
Sitidacati Agricoltori (F. I. S. A.), Bologna. 

Pomohgical, ViiicuUuml Congress, and Naikmai Fruit and Table-Grape 
■ Show. Trent, October 1-12, 1924. Organised by the Trent Provincial Council 
of Agriculture. 

National Italian Veterinary Congress, Pisa, October 8-1,0, 1923. On this 
'Occasion, Prof. Carbo Bai;x)X of the Istitnto Agratio Vegtii (Le Capezzine, Flo¬ 
rence), made an important conminnication respecting the treatment'of foot- 
and-mouth disease by means of external disinfection, with a 4^%" solution of 
copper sulphate, and, internal "disinfection by the ingestion of,, U' solution of 
methylene blue. 

Convention for the Proi$ 0 on. of Grana cheese, B'Ologma^,'M()v.mber 17', 1:923. 
—'Arranged by the Federaaione TtahMn>'Sindacati'^'Agrfcoitpt^^^ 
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O^ciol reporter Prof Fascotti (Birettore deiristituto Speriinentale Casei- 
ficio di I/>di). The question of fornxiiig a Consortium among the producers of 
** Grana cheese with the objects of protecting cheese manufacture; coUectmg 
information icgarding the making and maiketmg of dairy products, the con¬ 
trol production and tiadc , the improvement of cheese making technique etc. 

288. Holland. Iniernahonal Phytopatholog%cal and Entomologtcal Conference 
at Wageningeu, June 24-30, 1923. (See Iniernahonal Review, Vol I, No. 1, 
p. 257, J 9 '- 23 ) —Vanous comitries were represented and reports have recently 
been publislxed and T. A C SCHRonvERS intends to mite these in one volume 
of about 300 pages, with 9 figure? in the text and 18 coloured plates 

Amongst the questions discussed at the Conference, special attention 
was given to the diseases of potatoes The diseases and pests of other cul¬ 
tivated plants and methods of contrej were also discussed , also the organisation 
and legislation concerning Ph3rtopathological services and mternational col¬ 
laboration, The International Phytopathological and Entomological 
Committee was formed with headquarters m Holland, with a view to the ela¬ 
boration of suggestions put forward at this Conference and to collect all pos¬ 
sible information relative to diseases and pests of plants and adequate means 
of control, taking into account the prevaihng conditions in each country, etc. 

289 Philippines. Sugar Association, — The first annual convention of the 
newly organised Phihppine Sugar Association was held at Manila from October 
6th to 12th. Reports were submitted by the difierent committees on cane 
diseases, cultivation, animal husbandry, mill data, sugar storage, manufacture 
of sugar and yields Planters showed appreciation of the advantages of scien¬ 
tific agriculture. 

There are now in the Plnhppines 32 large factories with a combmed daily 
capacity of 24 970 tons of cane ; the crop capacity of these 32 factories is given 
0'S 374 550 tons of 96 % sugar. The modem method of estate supervision is 
shown by the employment of the aeroplane for inspection work on large plan¬ 
tations. {The Louisiana Planter and Sugar Manufacturer, Vol No. 24, 

New Orleans, Ea., 1923). 

Misc^kneom, 

290. Eussta.— TheMekic System to he officially recognised as from Jan¬ 
uary X, 1927. The introduction will be gradual, under the control of a spe¬ 
cial interdepartmental metrical commission Since March 10, 1923, the ma¬ 
nufacture, sale and purchase of old weights and measures have been prohibi¬ 
ted. Arrangements are to be made for instruction of the population in the 
metric system. The Customs and other State mstitutions have been in¬ 
structed to introduce the metric system. {Nature, Vol. 113, No 2829. 
X/ondon, Jan. 1924 ^ 

291. North Africa, Hydraulic mesures Algeria, Scheme for regulating the 
water of the Tafm basin, — F. DomMEton describes a series of barrage-reservoirs 
that to be constructed for the systematic regulation of the waters of the Tafna 
a^d of its affluents (iJ^eria), in order to utilise for agricultural purposes the 

volume of water which at present fiows directly into the sea and is lost. 
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[Bulletin Agricole de VAlgine-Tumsie-Maroc, Year zg, No. 12, pp. 229-230. 
Algiers, 1923). 

Morocco — H Marc describes how, by means of hydraulic rains, it 
was possible to supply water to Kasba Tadla (Prcncli Moiot'co) from the Omu- 
er-Rbia) a rivet with an abundant flow of water, but having a veiy turbulent 
and lapid couise [La Nature, No 2570, pp 71:3^ figs 10, Paris, a923). 

292 BtaziL The TJuUsaHort of Ptendium aqmlimm — In Chacams e 
Qutntaes Vol XVIII, Part 2, 1923 (Sao Paulo, Brazil), there is a description of 
the various uses of tliis cosinopohtan fern winch grows hke a weed in many 
places, frequently invading land where the trees have been lately felled. 
The young shoots serve as a vegetable and the rhizomes are made into bread 
pao de lielecho ”, of the Island of Tenerifie), while a decoction of the fronds 
is taken as an antirhemiiatic remedy, 

293. Italy. Wheat as a Paying Crop In Vltaha agricola, No 12,1923, Prof B. 
Bassi, states tlxat in countries where agriculture is intensive and progressive, 
wheat can hold its own as a profitable crop against any other commonly culti¬ 
vated herbaceous plant and contributes in an efficient and special manner to the 
average unit return of the whole farm which alone can give an idea of its real 
productivity. The author exammes the question with regard to its bearings 
on Northern Italy and the three agricultural methods usually practised in 
that part of the country. 

r) In the classic wheat districts where the cereal is grown in rotation 
with industrial plants, and the proportion of artificial meadows is small, wheat 
is profitable, not only on account of its gross returns, but also because it allows 
of the ground being deeply ploughed in summer greatly to the advantage of the 
succeeding industrial and hoed crops, further, the straw is a valuable krtihscr 
for the soil 

2) On irrigated land where the rotation includes temporarily irrigated 
pasture for milk production, and where wheat follows maize, and grass, the 
straw is of still greater importance; in addition, the forage is much benefited 
by rotation with the cereal 

3) On irrigated, or damp soils, wheie the stock-breeding industry is 
combined with the raising of large industrial crops (beets, tomatoes and tobacco), 
wheat follows a cover-crop of grass, kitchen garden,or industrial, plants (tobacco), 
for it has the great merit of being carried quickly, thus leaving the land free. 

294 New Vine Vanehes Recommended for Propagation* As a result 
of satisfactory tests made in the vineyard and in the Viticultural Experiment 
Station at San Marco, Cevoli (Provmce of Pisa), the author recommends the 
propagation of the following varieties: 

For distnots liable to frost (late varieties). — White grape Sirrah direct 
hybrid bearers Couderc vars. Seibel and Gaillard No 2 and No. 137 

, For districts where conditions are adverse to ripening (between 430 to 70P m, 
altitude): Cilieginolo ” (attractive wine); “ Portoghese azzatto ” (” blauer 
porfeugieser ”) (somewhat inferior wine); Camay ” (" chasseks dor^s *') first 
wine, 

deep colour : ** Grand noir de la Cahnetie and ** Alicante Bouschet 
di^Pmts s^epi to high mnd and for coastal areas . ** Grenache Pi*- 
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These recommendations are applicable to Central Italy, in Tuscany. 
(Nuovi o poco noti vitigm da propagate Vllalia agricola. Year 60, No 8, pp. 328 

33j Piacenza, 3Q23). 

295 PiplGhs Italian Grapes “Fasseretta*'diCanelli(Piovince of Alessandria); 
and '' PaSvSolina di I ipan, which is very similar to the Corinthian vine grown 
in Grcece both Inivc the defect of hearmg small berries with tlim skins* In 
the Rovascuda collection, at the School of Viticulture and Enology at Alba 
(Piov of Cuneo), there is a vine called Nouveau sans pepmswith large 
biuichCvS of fine grapes, but the bunches are too dense. Tliis can however be 
lemedicd by topping and tlnnning the bunches (A Sannino, Rtvzsta d% 
Ampelografia, y<iBX IV, No 10, pp 156-157 Alba, 1923). Pine, pipless grapes 
arc borne by the hybrids Pirovano Nos 75 and 76 obtained at Vaprio dAdda 
(Prov of Milan) by crossing Moscatcllone with Sultanina bianca. Hybrid 
P 75 is qnilc piplcss and the berries are large! and more golden than those of 
Sultanina The pulp is fii in, the grapes have a fine muscat flavour ; the vine 
is very pioliflc and a free grower Hybrid P 76 wliich was put on the market 
in 1910, has much larger benies and all the merits of Moscatellone. Both 
ripen X2-15 days earlier than Sultanina bianca 

296. Oil and Cattle cake from Tomato Seeds In Italy, the tomato-preser¬ 
vation industry supplies a large quantity of by-products, the most impor¬ 
tant of which is tomato seeds. These seedwS furnish a drying-oil used m the 
manufactuie of vatnishes, and also for lightmg. When purified, the oil can 
be used for food 

The cake resulting from the expression of oil is liked by cattle; it is an 
excellent food and does not seem to affect the milk It has the following 
eonipOvSition : Water ro.io % , crude fat. 11 63 , nitrogen free extract, 29.43 , 
crude protein 38.13 ; digestive pioiein 23 75 %. 

The cake may be given to stock alone, as mash, or with hay or straw 
[Revue Agncole de VAfnque du Nord, Year 21, No. 224, p. 74X Algiers, 1923)* 

297. Bmzih 'Milk production from Sheep. — A series of experiments made 
by Prof. G. SAhBRNO have demonstrated that the length of tlie lactation period 
is from 235 to 265 days, the average yield about iS 9 hires per annum; 
IDO litres of milk is estimated to supply 17.2 kg. of fresh cheese and 6 7 kg. 
of ricotla ** (cream cheese), As a general rule the sheep*wS milk is mixed 
with 25-30 % of goat'vS milk (A. ROMOWtrxx LTndustna latUera e «oofrm 4 m> 
Year XXI, No 12, Reggio Emilia, 1923). 

298. Jao [CryPturus nocHvagus) a wild GalUnacea Capable of X>t>me$iicar 
hon, found in Matio Grosso [Brazil) . — Tlfls bird is still common in the forests Of 
Matto Grosso; it is sometimes snared and allowed to nm 'with hens; in the 
breeding-season, but escapes, if not shut up. Although the matter has not 
been properly investigated, it appears that the Jao '' becomes quite domestic¬ 
ated after 4 or 5, generations, [Ckacaras e Qmntaes, Vol 29, No. i, pp. 19-20 
Rio de Janeiro, 1924) 

299. France- Bibmehys Boncheanus, Useful parasite * — M. Mamkme 
describes this small entomophagous hymenopteron of which the female lays 
its eggs within the cocoons of Galleria melloneUa. The larvae that hatch-out 
from thes eggs parasitise and. kill th caterpillars. [VApiculture, year $7* 
No* to, p, 295, Paris, 1923). 
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300. Fzlm of the Best French Vineyards — The French Comniissioti 
for the Export of Wines has had a picturesque and dCvScriptive film made 
showmg the most important vine-growing regions of France. — Anjou - 
Alsstia — Bordeaux — Burgundy — Banks of the Rhone—-and CUompa- 
gne The film will be shown in 200 cineinatogisphs in France and suhse« 
quently in 30 foreign countiies 

301. Timber Preservation. M. R ChavaSTEEON [Comptes Rendus de VAcad/nue 
des Sciences, VoL 176, No 17, p. 178) advises the application of a solution of 
dichroniate of copper made by mixing m a vessel (not cotnpOvSed of metal) 
a warm 6% solution of potassium, or sodium, dichroniate and uppei sulphate, 
Tliis solution can either be brushed over, or sprayed upon, the wood. During 
the 12 years it has been tested, excellent results have been obtained in the 
case of hard and of soft woods exposed to the weather and kept undei the 
most different conditions The copper dichiomate which impiegnaies th(‘ 
green, or seasoned timber becomes transformed (aftei having destroyed by 
a process of oxidation, all bacteria, moulds or spores), into basic coppet bill- 
phate which closes all the orifices thus insuring a lasting reseive of ('hiomic 
acid and of copper oxide by their progieSvSive divssociation into iiicre/ihiiigly 
basic clnromates If before the dichromate is applied, a solution of glue is 
brushed over the timber the preservation of the lattei i.s still better as.surcd 

302. Italy. — A Cheap Insecticide Reported by Dr, CiFBRHl {Costa Aezurm 
agncola floreale) is made from a decoction of the roots of Bryonia dioica, a very 
common Cucurbitacea Many agriculturists in the neighbouihood of All?a 
(Prov. of Cunco,) use it, at the right season, for the destruction of aphides^ 
and Cn^ERUi has proved by experiment that it destroys these pcssts quickly 
and surely. The toxic effect appears to be due to the bryony, the roots of 
wliich plant contain 1.5 to 2 % a of water-soluble alkaloid 

303. South Locusts, —The locust question is causing anxiety in tii(‘ 

Potchefstroom distiict, although the fanners tluoughout the area arc doing 
their best to fight the msccts. Over 2000 swarms have Ihhii accoutited for 
on 73 farms, of which 1099 have been destroyed in the WelvenlieiKl disiiicd. 
Concern is felt rearding the invasion of fiying locustvS from sonth«wi\st Africa 
wheie it is feared, that the measures taken are inadetiuute to deal with the 
enotmoUvS task of destruction. {FarrmPs Weekly, VoL XXVI, No. No- 
yember, 1924). 

304. Farm Accountancy,-— A ySiBibW in a siitq-)le treatise on farm ac¬ 
countancy (Journal, Graud-Eivre d'iiiventaite ct des resultatH) gives practical 
suggestions and data relative to each individual crop yield. The second 
part deals w^th appropriate methods of administration on a large scale. 
Comptes h la ferine Comment je tenais mes comptes., pp. 1-185. Ltbraine 
africole de la Matson Rustique, Paris, 1923). 
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ORIGINAL ARTICLES 


THE ORGANIZATION OF AGRICULTURAL METEOROLOGY 
(AGRICULTURAL ECOLOGY) IN GERMANY. 


The connection of meteorology and climatology with agriculture 
has been recognised from remotest antiquity; further, that the weath¬ 
er affects the results of farming, agriculture and stock-keepmg is very 
well known and the need has always been felt of finding some explan¬ 
ation of the correlation not only in the interest of individual agri¬ 
culturists, but also in order that this knowledge may be employed for 
the purpose of insuring to the world at large a more certain supply 
of the produce of the land. Wlienever the opportunity presented 
itself, as for instance, in 1878 at Cassel, and m 1900 at Hamburg, 
where interested persons were asked to give their opinions, they in¬ 
sistently and unanimously expressed their desire to explain and turn 
to account the above-mentioned relations, but until recently, the path 
to be followed could not be agreed upon. The question could only 
be adequately handled by the professional meteorologists, who how¬ 
ever, were engaged in establishing the first principles of their own 
science, while meteorology was an unknown field bqth to the practi¬ 
cal and the scientific agriculturist. Lack of meteorological know¬ 
ledge then, as until quite recently, obscured the view, even of the 
circle of persons most directly interested. A prominent position was 
occupied in all these discussions by weather forecasting, this being 
the only means by which meteorologists believed they could render 
useful service to agriculture just as they assisted the sailor by 
timely warnings of an imminent'storm. The possibility of short-, 
time weather' forecasting had befen discovered but even when tfie 

t—Agr.ing. u." 
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prophecies were correct, they did not suflGiciently prove the utility 
of meteorology to agriculture nor satisfy the continual need, to a 
certain extent an clcuientary one, of forecasts that prophesied the 
weather longer in advance telling the agriculturist what to expect 
many days, or possibly, several months beforehand, or even during 
a considerable i)art of the agricultural year. The ordinary forecasts 
for one day are by no means useless to the farmer who, provided the 
information is reliable, can often avoid disappointment and injury 
by following the advice of the meteorologist. Such short notice can, 
however, only affect a few important questions and usually only applies 
to the work of the day on average-sized farms where as it is of no 
use m larger undertakings which require decisions as to the opera¬ 
tions of a whole year. For these, long term weather-forecasting, if 
feasible, would be of incalculable advantage. Owing to the im¬ 
portance of the matter, very large prizes have long been offered ia 
the United States of North America, to anyone succeeding in prophe¬ 
sying the weather correctly for a whole year. Several unprofessional 
persons in Germany have turned their attention to this problem (Run. 
Paeb, Andreas Voss, in Berlin and Uandgerichtsrat Hinseemann 
at Hildesheim) and have gained for themselves a by no means small 
following, which clearly proves how great is the need. Unfortunately, 
these amateur meteorologists deal with more or less correct ideas in 
an inaccurate and unscientific manner, so that new unavoidable 
errors necessarily arise. Further, the statements of the results 
obtained are often subjective and untrustworthy. To avoid such 
errors is the main issue and here it is necessary for agriculture in 
general, and agricultural meteorology in particular to work together 
with pure meteorology. It is quite impossible for the former branch¬ 
es of science to be independent of the latter. 

Agriculture must indicate the direction the work is to take and 
state the object to be attained, wliile pure meteorology, on its side, 
must use the means at its disposal and attack the difficult problem of 
long-term weather-forecasting The co-operation of the pure meteor- 
, ologist is necessary to agriculture in order to guarantee the correct¬ 
ness of the observations which render it possible to know the cli¬ 
mate and form an opinion on crop conditions and growth. 

The importance and the direct practical utility of regularly 
recording temperature, rainfall, overcast weather, the direction and 
fqroe of winds, and possibly atmospheric moisture, have already 
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been demonstrated and will be recognised by continually increasing 
circles of agriculturists 

There, however, still remain difficulties connected will the right 
installation and use of the apparatus, the correct estimation and in¬ 
terpretation of the results obtained which need further scientific 
and technical research, while a revision of aim in accordance with the 
reqrrirements of the agriculturists is often necessary 

In addition to forecasting the weather, agiicultural meteorology 
has also the important task of making and working up observations 
explaining already existing phenomena A knowledge of the climate 
makes it possible to foretell the weather to a certam extent. The 
averages that have been observed give a range of variation that afford 
useful assistance in deciding the direction of extensive agricultural 
operations. Whether sugar-beets, maize, lucerne, or more produc¬ 
tive but less robust varieties of wheat should be cultivated can only 
be known by reference to the weather records. This woik, however, 
belongs to the narrower field of agricultural meteorology which has 
already been touched upon, and even more or less exhaustively 
treated, in connection with agriculture, horticulture and stock- 
breeding, although its importance has never been sufficiently recog¬ 
nised and brought forward, indeed as compared with soil science, 
agricultural meteorology, although strictly speaking of paramount 
importance has always been treated as a matter of secondary 
interest. 

Many small and even large and far-reaching mistakes and dis¬ 
appointments have been due to inadequate knowledge of climatic 
conditions. In aU agiicultural and field expeiiments, in the agri¬ 
cultural researches which are recognised to be of ever increasing im¬ 
portance, knowledge of the climatic factors is of especial moment 
and may be regarded as indispensable Here, as we have already 
stated, pure meteorology is required in order to insure the accuracy 
of the data recorded 

Phenological observation is a great help to knowledge of di¬ 
mate, especially from the agricultural standpoint, for by this means, 
a record is kept of the different phases and growth stages of plant 
development. 

The course of vegetation registers faithfully the sum of the re¬ 
sults produced by the weather factors and is a more trustworthy 
evidence than even meteorological observation. The connectiott 
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between plant development and weather has not yet been rendeied 
completely clear, but phenology Iras done signal service in establish¬ 
ing the characters of the average ch'mate and the weathei coiidilions 
of a single year. The founders of this .science, in the fust place, lIoFi-'- 
MANN (Giessen) and later G DRUnii (Dresden) and Iiinb (Darmstadt) 
began by legarding the plants selected foi obseivation from the bot¬ 
anical standpoint, but afterwards they added rye, fruit-trees and 
vines, etc., to their list, and studied these from the point of view of 
the agriculturist and the horticulturist. The “ Biologische Reichans- 
talt fur band- und Forstwntschaft ” has lately started an extensive 
phenological service directed chiefly to the obseivation of agriciiltuial 
and farm crops, garden plants and fruit-trees, special attention 
beii^ given to plant-diseases whether caused by fungi, or animals. 
It is not to be expected that all the observation Stations will send 
answers to the large number of questions submitted to them, but if 
they supply only a certain amount of information on the different 
heads, the data can be worked up with useful results at the Central 
Station. Therefore, the observer must not be alarmed at the length 
of the questionnaire he receives A few accurate, careful answers 
are of much more value than a number of unrehable statements. If 
the undertaking succeeds fairly well a great deal of material will 
be collected that will not only prove very useful for scientific and 
practical work, but will also afford results beneficial to the world 
at large. 

The following is a list of the subjects falling within the scope of 
agricultural meteorology. They are not arranged in any special 
order. 

In the first place come: 

1. bong-tenu weather-forecasting. Prophecies for term of 
agricultural operations. 

How far weather conditions affect: 

2. True and false mildew; 

3. Rust-fungi; 

4. Smut-fungi; 

5. Aphides; 

6. Spread of wheat varieties resistant and non-resistant 

to cold: 

7. Range of maize cultivation for grain; 

8( bipsits of lucerne cultivation; 

9. Conditions of clover and lucerne cultivation; 
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TO. Conditions of grass-seed cultivation; 

II. Rotation in tlie case of cereals, special kinds of oat and 
potatoes , 

13 . Sugar content of beets, 

13. Quality of tobacco ; 

14 » » wines, 

15. » » bops; 

16. » » flax; 

17. Cultivation of aromatic plants, carraways, fennel, pepper¬ 
mint, 

18. Cultivation of poppies for seed, oil, or opium , 

19. Albumen and starch content of wheats, 

20. Albumen and starch content of barleys; 

21. Oil content of, colza and flax; 

22. Qiiahty of mustard ; 

23. Fungus diseases of peas especially Ascochyta; 

24. Fungus diseases of lupiijs, 

25. Determination of date of sowing, especially of cereals, 
beets, potatoes. 

The number of these items could well be enlarged. 

The satisfactory answering of these questions would do much 
to increase and insure agricultural crop returns If once the factors 
influencing plant growth were determined, it would be possible in 
most cases to strengthen the favourable influences and to prevent, 
or mitigate the injury caused by untoward conditions. This is 
the real way in which meteorology can help agriculture which is 
indebted to pure meteorology and phenology for the discovery of first 
principles and the collection of much valuable material. 

It is the work of agricultural science to give the impetus to 
important research and to collect and distribute the material obtain¬ 
ed, as by no other agency could scientific and agricultural principles 
be sufficiently combined. Meteorology by itself could not deal with 
the agricultural side of the above-mentioned questions neither could 
it cope with them from the botanical, zoological, biological or chem¬ 
ical standpoint. Agricultural Meteorology is a branch of agricul¬ 
tural science which, like the latter, is in need of several ancillary 
sciences. These forfeit nothing of their importance, on the contrary, 
their utility and field of work is enlarged, although the applica¬ 
tion of their discoveries to practical agriculture lies outside their 
province. 
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As a result ol tbe resolutions passed by the Internal lona! Institute 
o£ Agriculture in Rome, a Sub-Committee lias been a])pointed by 
the Reiebs Ministry of Food and Agriculture for the puipose of pro¬ 
moting the interests of Agricultural Metcoiology. In this Sub- 
Committee, pure Meteorology, the “ Biologische Reiehsanst alt Mr 
band-and Forstwirtschaft „ (Reich’s Biological Institute for Agiicul- 
ture and Forestry), the “ bandes anstalten fur Gevvasscikunde ” and 
the “ Landwirtschaftswissenschaft ” (Institutes of HydtauHcs and 
of Agricultural Science) are represented. The following points 
were discussed ■ 

1) The creation of a Central Institute for work connected with 
Agricultural Meteorology is not advisable. In future, this work 
is to be decentralised and entrusted to the Institutes of Agriculture 
and Science connected with the Universities and High Schools, the 
“ Biologische Reichsanstalt fiir band-und Forstwiitschaft ” (Reich's 
Biological Institute for Agriculture and Forestry), the Forestfy 
Schools, the Gardening High Schools, the Meteorological Institutes 
and the Hydrological Institutes. 

The assistance of the Statistical Departments is much desired. 

2) The mapping of the territory from the standpoint of agri¬ 
cultural meteorology is to be extended. 

3) The “ Biologische Reichsanstalt fiir band- und Forstwirt¬ 
schaft ” has undertaken to collect and w^ork up data referring to 
agricultural phenology with the object of rendering statistics a more 
useful and reliable basis upon which to foretell crop yield. 

4) It is always being more fully recognised that the most 
important contribution that pure meteorology can make to agricul¬ 
tural meteorology consists in predicting the weather for longer ])e- 
riods in advance. It is not so much a (ptestion of a detailed forecast 
as of giving the broad outlines of the kind of weather to be expected. 

5) The " baudesanstalt ffir Gfcwasscrkundc ” (Hydraulics 
Institute) is devoting its attention chiefly to the question of evapora- 
taoa which, as is wefl-fcnown, is a matter of great imjjortance to the 
IJfe-functiona of agricultural crops and domestic animals. 

Respecting the wish expressed that suggestions should be made 
to tiie lateimational Institute of Agriculture as to the most appro- 
jfidans of collecting data referring to the various growth stages 
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of the different agricultural crop plants and the yields obtained, as 
well as information concerning the meteorological conditions prevail¬ 
ing during the period ot development, we may state that all this 
woik comes within the special sphere of the “ Biologischen Reichs- 
anstalt ” assisted by the Stations for Repoiting Plant Diseases It 
is however advisable that this annual report should (after its dis¬ 
cussion by the Commission ot Agricultural Meteorology) be foreward- 
ed by the Reichs Minister for Pood and Agriculture (Reichsminister 
fiir Bmahrung und Dandwirtschaft) to the International Institute 
of Agriculture. 


Prof. Dr. P Hoedefeeiss, 

Unmmty of Hdk ajS 



THE IMPORTANCE OF SOIL MAPS FOR AGRICULTURE. 


The beginning of geological map-inalung dates back to the 
eighteenth century. Already at that time, an attempt was made 
to produce general maps of separate countries wdiich could natur¬ 
ally give no detailed information. Later, the small scale of i. loo ooo 
was adopted and maps of this scale, although they were still of 
a general character could lay greater claim to accuracy and were 
readily used in mining, land improvement, and indu-slry. The 
making of these new maps wms the chief task of the Local Geo¬ 
logical Institutes founded in the eighteenth century. The Govern¬ 
ments of all the civilised States especially of North America, Great 
Britain and France, as well as of those countries w'hich like Japan, 
have recently adopted Western methods, fully realised the benefits 
accruing to agriculture from geological map-making, and hence 
readily gave financial support to this branch of scientific work, 
Although Germany was not able entirely to keep pace in this new 
movement, geological local Institrrtes were, however, created in 
certain States vk., first in Prussia and Saxony, and suirseriuc'ntly 
in Strasburg {1873), Darmstadt (1882), in Baden (i88()) and in Wfii- 
temberg (1903). Of the 8 Local Geological Institutes of Germany, 
that of Bavaria occqricd itself most in makiitg maps to the scale 
of 1:100 000. Aborri “’/j of the Kingdom were rnapjred on this 
scale and the work corrtinued until the nirreteenth century. It 
was, however, not until 1909, that Bavaria followed the example 
of the other Allied German States and adopted a scale of i: 25 000 
for its maps though Prussia and Saxony had taken the step 70 years 
previorrsly, Saxony has mapped all its territory on this scale, 
while Prussia has so far ptrblislred well over one thousand geological 
maps drawn to the scale of i: 25 000 and representing % 
toface of that kingdom. 

The adoption of the relatively large scale of 1:25 000 by nearly 
aU the civilised States was due to the increasing conviction that 
sunli maps wotdd be of much greater use in practical agriculture, 
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forestty and land improvement than the i loo ooo maps which 
could convey but little of the information required 

We must now describe more in detail the historical develop¬ 
ment of geological map-maldng in different countnes. A very 
good summary of this work is given by W Kohne in his article 
Die Entwicklungsgescliichte der geologischen Dandesaufnahme 
in Deutschland ” published in the Geologischer Rundschau, Vol. VI, 
Pait. 3 (See also the works of M Fbsca A Jentzsch and other 
authors on the same subject) 

A geological map drawn to the scale of i 25 000 gives a fairly 
accurate idea of the geology of the district mapped, but can only 
represent in a general manner the relations of the soil and the sub¬ 
soil which have been discovered by hundreds of hand borings. On 
the margin of the sheets of these maps are explanations of the col¬ 
ours and symbols as well as reproductions of all the chief sections. 
On the lower margin, are sections across the map showmg the po¬ 
sition of the different strata The various geological formations 
are represented by characteristic colours, but as far as possible, 
everything has been done to avoid interfering with the general 
survey. 

Such a map can naturally only give the broad outlines of the 
district with its villages, network of loads and its water-courses 
Places of similar altitude are connected by contour-lines which 
give an idea of the nature of the ground. The sections at the side 
of the map show the super-imposed strata and their thickness, while 
the chief character of the soil is denoted by arbitrary symbols; 
dots representing sand, circles gravel, oblique shading clay, etc. 
It is not always easy to represent detritus or the succession of many 
strata, but the detailed geological maps of Wiirtemberg and Bava¬ 
ria show how these problems may be solved without sacrificing 
clarity to any appreciable extent. Prom this point of view a com¬ 
parison should be drawn between the maps made by A. Sauer to 
illustrate the paper written by A Zentzsch : “ Die geologische 
Elarte vor dem deutschen Dandwirtschaftsrat ”, IntemaMonode Mit- 
tetlungm fUr Bodmkunde, 1912, Part i, pp. 29-32 and W. Kohne’s 
article, “ Practische Erfahrungeti bei geologisch-bodenkundlichen 
Kartierungsarbeiten in siidlichen Bayern ” Internationale MiUetl- 
ungen fUr Bodenkunde, 1912, Part 5, pp 6 and 7. 

The great difficulty in the, case of the i: 25 000 geological maps, 
whicb are often called detailed geological maps, or geological-agjro- 
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nomical maps, is how best to explain the map in the accompany¬ 
ing text. In the so-called explanatory appendix, all the geological 
climatic and agricnltmal particulars arc set forth with as much 
detail as possible, but uufoitimately, the agiicultural infoimation 
leaves much to be desired. In Bavaria, however, where the agri¬ 
culturist and the soil-scientist have collaborated in working out the 
details, the facts of most importance to agriculture, farming and 
forestry have been gone into more fully. Much attention has also 
been paid in general to the investigation of the characteristic types 
of soil and these data have been supplemented with exhaustive 
observations respecting the chemical and physical properties of 
the soils which might serve as a good basis for the scientific-prac¬ 
tical deterniiriation of the soil conditions. 

Even if it must be conceded that the geological detailed maps 
drawn to the scale of i ; 25 000 are only able to furnish the agri¬ 
culturist and the forester with general principles for the working of 
the soil and therefore occasion a certain amount of dissatisfaction 
in those whom they profess to serve, the fault lies in the first in¬ 
stance in the selection of too small a scale for a map intended to 
represent all the factors important to agriculture and to forestry. 
We must not forget that in a map made on the scale of i ■ 100 000, 
one hundred hectares go to 1 sq. centimetre, while in a i • 25 000 
map, about 1.25 hectares go to i sq. centimetre, and in a i: 5000 
map, only 0.25 hectares go to i sq. centimetre. Therefore Ra- 
MAHN has very truly remarked that on the i: 100 000 map, any 
changes involving about 100 hectares can clearly be shown, while 
in the 1:25 000 and the 1.5000 maps respectively, the alterations 
in areas of about 5-6 hectare and % hectare respectively could be 
represented. It is, however, undoubtedly the case that maps 
drawn to the scale of i: 25 000 can provide the agriculUrrist and 
forester as well as the land-improver with important information 
that would form a basis for better soil-cultivation and for soil-im¬ 
provement. They show the condition of the soil, the nature of 
tte subsoil, the underground water supply and their connection 
■yfith the formation and conformation of the ground, thus afford- 
iu^ a valuable index of the kind of crop and fruits to grow. These 
data are also of paramount importance for the determination of 
<rc^ distribution and rotation, as weU as being a useful guide in 
out fanning and improvement schemes. These maps in 
aas 4 s fender it possible to estimate the value of the results 
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obtained from cultivation and manmial experiments and show the 
cultural operations necessarji- and also the implements and amount 
of work required to cairy them out 

The vegetation and growth periods depend not only upon cli¬ 
mate and the texture of the soil, but also upon subterranean con¬ 
ditions Thus, it IS w'ell knowm that a heav}’’ soil where the growth 
period is short, is especially suited to woods, or pastures, particularly 
when the weathei conditions are bad, whereas the soil can be worked 
and prepared best under the most varied atmospheric conditions. 

A knowledge of the chief types of soil enables the agricultu¬ 
ralist to decide whether his land as a whole requires dung, or green- 
manure, or whether the best results are to be expected by the ap¬ 
plication of chemical fertilisers. For in this connection, the nu¬ 
trient content of the soil and its absorptive power, as well as the sub¬ 
terranean and climatic conditions are aU factors of first importance. 
That seeding and crop-yield, cultural operations and harv^t, all 
depend upon soil and climatic conditions does not need any proof. 

Not infrequently, substances important for agricultural pur¬ 
poses are found in the more deeply seated layers This is especially 
the case as regards different gravels, cla3?s, lime, marls, etc, while 
often the soil itself is of a texture to be used in the manufacture 
of pottery, bricks etc 

Great stress must, however, be laid upon the fact that only 
the general principles of the cultural operations to be performed 
can be learnt from maps made to the scale of i. 25 000 and that 
care must be taken not to draw loo definite conclusions from the 
data they give. Situation and climate, the factors chiefly influenc¬ 
ing tillage and harvest, are shown to some extent, even if a rnap 
of the scale of i: 25 000 is not large enough to express all their va¬ 
riations, any more than a map drawn to the scale of i. 23 000 cna 
give as good an idea of the different soil conditions as a soil-map 
of which the scale is i: 5000. 

';phe detailed geological maps are very useful to anyone wishing 
to learn quickly the soil conditions and geology of a special district. 
They should always be in the hand of the Agricultural Advi^, and 
of persons engaged in land-improvement and the rectification of 
holdings while the tax-assessor would often obtain from them use¬ 
ful data upon which to base the value of the land. These maps have 
proved of good service in buying and selling operations, as weH 
'as itt tenting and mortg^mg, although Jiere, as in other 
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r 5 000 ma})s, of which we will now speak nioic at length, would 
prove still iiioie useful (i) 

The largci scale of these detailed soil-nia])S which need not 
be limited to r 5000, but may even be extended to i • 2500, or 
even T • 1000, natiually allows of inloiniatiou being recoided upon 
them which is quite outside the scojie of an oidmaty geological 
map Thus, while a detailed geological map deals with an area 
of some 800 hectares, one of these huge scaled ma]is (i • 
presents a surface of 500 hectares Therefore this latter type of 
map can show all the soil coridrtions much more clearly ami tho¬ 
roughly than any ordrnaiy geological map which, from the agri- 
crrltural point of view, can only be a more or less general nraji. The 
expense rtrvolved hr making the larger scaled ina]) is of cotiihc cor¬ 
respondingly higher, as it involves the investigation of the soil as 
well as merely surveying the gronrrd. Such a work cannot be sys¬ 
tematically carried out over the territory of an entire State. In 
the case of Bavaria alone, such a rrrap would employ 2 gerreratious 
of 100 geologists. On the other harrd, practical agiicrilturrsts slnmld 
be strongly rrrged to have such majrs made on their own initiative 
and at their own expense. Sjjeaking generally, such maps woirld 
be of special use in the following cases • 

1) Bor large estates where it is wished to obtain an accurate 
knowledge of the laird in order to cultivate as systematically as 
possible ; 

2) Bor fields where cultural and nrarutrial exix’rinreiits are 
to be carried out according to a given ])lan; 

3) Bor the land and experiruent fields belonging to Agri¬ 
cultural Schools and Institutes; 

4) h'or land-rmjrrovetncnt exi)crts and Coiumissious upixaiuted 
for the rectification of holdings; 

5) Bor Communes wishing to improve their land thoroughly. 

It would be very advantageous for these soil-maps tobcirre- 

pared of districts which have already been geologically mapped, 
because the soil conditions are very complicated and variable, so 
that they cannot be shown on a small-scale map. In such cases, 

geological map makes an excellent foundation, while the " Bo- 
” supplements and extends the data thus obtained. 

(x) Clf.: " Mfcoxoires sur la airtogtaphie des sole dans lea pays Bdittoa pubUshetl 
bji' the QexAogilcstl lasUtute ol Rumania, Bufcarest 
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All States have made attempts to provide the practical agri¬ 
culturist with this type of map. We need only recall to mind in 
this connection, the names ot Ort, Hazard, I^sca, Kopbcky, 
Heinrich, etc. Unfortunately, hitherto no uniform method for 
making soil-maps has yet been agreed upon The systems adopted 
have been many, but we have no room to describe them here. Even 
in Germany itself, no attempt has been made to attain uniformity 
of representation It is bemg increasingly reahsed that it is best 
to possess a consideiable number of these maps. 

Many decades ago, soil maps were made in Mittelfranken by 
the students of Oebbecke and Ubnk, w'hile in Unterfranken, sim¬ 
ilar work was done by some students of Geheimrat Kraus The 
Agricultural Soil Map of the Gelschsheim estate in Upper Bavaria 
was next made as a preliminary attempt by some of the officers 
of the Bavarian " Geologischen Landsuntersuchung ” (Geological 
Survey) Maps were also made of the Hausein estate and the State 
property of Weihenstephan. We must also mention the excellent 
■work of the former Director of the Bavarian “ Moorkulturanstalt ’’ 
(Moor-Reclaiming Institute), A. Baumann, who mapped the Nu¬ 
remberg Reichswald, the Bamberg Hauptmoorwald and the Chiem- 
semoor. 

Of recent years, the local Geological Institutes have made it 
their special work to produce soil-maps and investigations at the 
request and the cost of the owners of the estates surveyed. 

In order to obtain uniformity of representation, the authoi, 
while still an officer of the Geological Survey, made various sugges¬ 
tions that were ultimately adopted and met with approval in agri¬ 
cultural circles. The great object in making this type of map is 
to introduce all the data required by the agriculturist without 
sacrificing clearness and legibility. No geological data are intro¬ 
duced on the soil map. 

The facts of chief interest to the agriculturist are expressed 
by means of different colours and sjnabols. Thus, clay is coloured 
violet, marl brown, sand yellow, calcareous soil blue, and humus dark 
grey. The other types of soils, or facies, such as clayey, marly, 
sandy, etc. were represented by shadir^,'perpendicular lines being 
used for clayey soil, and oblique lines for marly soil. Sandy soil 
was represented by dots and gravel by circles. 

The , subsoil was only marked on these maps when it could be 
drilled to a depth of i m., for beyond this point its interest fpr the, 
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agriculturist dimimshed with the depth. If it was necessary to 
depict the condition of the deep-seated layers this was done, in 
a very sparing manner, by means of colour,s and symbols so that, 
if we may be allowed the comparison, trenches seemed to liave been 
cut in the map, thus revealing the deeper-seated sti ata The thick¬ 
ness of the soil above the subsoil is given in red figures. The de¬ 
tails required by the practical agriculturist are given by the sections 
on the margin of the map and the list printed in the explanatory 
text. 

Maps of this desciiption that were shown by the Bavaiian Geo¬ 
logical Survey at the Exhibition held by the German Agricultur¬ 
al Society (“ Deutsche Eandw'irtschaftsgesellschaft ”) at Nurem¬ 
berg in 1921, weie very simple and easily understood, so that they 
found great favour with agriculturists 

A thorough examination of the chaiacteristic soils was made 
in the laboratory which greatly increased the value of these soil- 
maps, for not only were the amount of nutritive substances and 
the absorption capacity of the soils estimated, but the physical 
properties of the soils were determined and their water, air and 
heat-retaining capacity were investigated. The estimation of the 
nutiitive substances present has been greatly facilitated by the 
new methods lately discoveied, amongst others Nbubator’s me¬ 
thod of determining the phosphoric acid and ])otash requiiements 
of soils and methods foi determining the soils need of lime. How 
far Christensen’s (byngby) biological method of estimating the 
phosphoric acid requirement of soils will actually prove a rapid and 
reliable process remains to be seen, but it is to be thoroughly tested 
at the Institute of Agricultural Chemistry belonging to the Weihen- 
stephan " Hochschule. ” The great merit of the .soil-map is the large 
scale to which it is drawn which permits of the results of a thorough 
investigation of the soil being clearly marked on it. 

Geological detailed maps and soil-maps alike will afford val¬ 
uable assistance in the future in spreading knowledge of the soil 
conditions and improving the present methods of working the land, 
if an attempt is made to bring the results of scientific investiga¬ 
tions into agreement with practical experience, so that by taking 
mto consideration all the other factors influencing crop production 
it may be possible to reach conclusions of general application to our 
ftypft* df soil. How this method can be evolved and applied 
I Is «pdiarasffeivdy easplaiaed by the authot in his work “ Neue Grund- 
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lagen tind Wege zur Erhohung der Bodenproduktion DeutscWands ”, 
Internationale Mitteilungen fur Bodenkunde, 1917, Parts i and 2. 

Scientific soil investigation and the results of experience 
may be combined by making enquiries from practical agriculturists 
and pacing the fields, the results being afterwards embodied in 
geological soil-maps. Every effort should also be made to collect 
and co-ordinate the data obtamable fiom officials whose work it 
has been to accumulate scientific material relating to the crops pro¬ 
duced by the soils in question. We can only deal briefly with this 
question here 

The first fact to be ascertained from individual practical agri¬ 
culturists is their experience of the characteristic soils from the 
points of view of the utilisation, working and manuring of the soil, 
the cultivation and yield of crops. Special attention should be 
paid to all these points when the observer is walking through the 
fields, especially at the different seasons and in very dry, or wet 
years, in order to see clearly how the soils hi question react under 
natural conditions and obtain material for useful comparisons. 
The appearance of certain weeds, and of animal and plant parasites 
is in many ways closely connected with soil and cHmate. 

The officials, who in the course of their duties, are able to collect 
material that will serve to increase our knowledge of soils are chiefly 
those engaged in rectifying holdings, reclaiming moorland, or em¬ 
ployed in water-works offices, etc. Unfortunately, most of the data 
thus collected lie buried in documents and it would be a useful piece 
of work to collect and sort these records. 

The land valuation which was carried out last century with 
the co-operation of practical agriculturists by means of borings, 
and section-cutting, as well as estimates, provided excellent, if not 
recent data showing how far the results of scientific soil investiga¬ 
tion agree with practical experience. The author hirnself was abfe 
to see from about 2p 000 estimates taken from land taxation plans 
upon which the gedlogical and soil conditions were noted, that even 
in his own time, ttfe valuers r^htly recognised, at all events in the 
main, that the quMty of the land depended on topographical, geo¬ 
logical and climatic conditions. Compare also" A. Mbitzen, “ Der 
Boden und die landwirtschaftlichen Verhaltnisse des preussischen 
Staates nach dem^bietsumfang von 1866 ”. Vols I-IV, Berlm, 1866, 
Verlag Parey, aara Th. WoivfBR" " Die geologisdie Spezialkarte 
und die landwirt&chaftliche Bodennutzung’’ in their “Bedeutung 
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und Vewertiing fiir I^and und Staatswirtschaft ”, Vol XVIII ol 
the same Landwirtschaftliohc Jahrbuchcr. Supplementary Vol III. 
Furthei, it is an interesting fact that the jjriccs of the various iiieces 
of land coincided with their value as shown by scieiititic investi¬ 
gation of the soil. 

It is always advisable, when map-making, to take statistical 
data as a basis if possible. Such material should be obtained easily 
when surveying property, but is not readily gleaned if the area has 
been mapped on the scale of i 25 000 

In such a case, recourse should be had to the Statistics of the 
Commune; the cultivation and crop statistics being especially use¬ 
ful for this purpose as the author frequently found. Similar data 
can also be obtained from the sheets of the Bavarian i 25 000 map, 
The application of these principles has rendered it jiossiblc 
to represent soil cultivation in Bavaria as detei mined by the geo¬ 
logical conditions obtaining in the Kmgdom, while a wider aiiplicatiou 
of the data drawn from the above-mentioned sources has served 
as a basis for a general map showing the areas covered by heavy 
and light soils in Bavaria. 

It is greatly to be hoped that the present deficiencies in Agri¬ 
cultural Statistics will soon be remedied. The author has published 
his views on this subject on various occasions. 

Prof. Dr. II Nikitas, 

A s>ncul(urat Collide^ 

(*‘ LandmrisLhaftUch^ Hoch^ichuk *’) 

. Wethemkphan, Bmaria, 
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HOW LONG DO THE VARIOUS SEED 
SPECIES RETAIN THEIR GERMINATION POWER? 


Investigations made 

at the Danish State Seed Testing Station in 1891-1903-1920. 


Tliis question has often been asked by those engaged in seed 
testing work, but it has not been possible to give a generally binding 
answer to it. The ability of the seed to keep its germination power 
is dependant on many condit/ons which must be known in every 
smgle case if a fair reply is to be given to this question. The circum¬ 
stances under which the seed is grown, its power of germination and 
water content just after the harvest, its state after eventual drying 
and cleaning, and the conditions of moisture and temperature in 
the store-rooms, are all factors which influence the germination power 
of the seed under storage. 

The better the seed is grown and the better its germination power 
after the harvest, — it being besides, uninjured — the drier and 
cooler it is kept, the better does the seed keep its power of germ¬ 
ination. 

Even if all those conditions arc equal, the ability of the various 
seed species to retain their germination power is very different. On 
page 42-46 in the Report of the Danish' State Seed Testing Station 
for 1902-03 (special issue of" Tidsskrift for Dandbrugets Planteavl ” ~ 
Journal of Agricultural Plant Culture) a table shows how a series of 
seed samples of the common agricultural plants and some garden 
tree and weed species have kept their germination power during 10 
years. The samples have been stored at the State Seed Testing Sta¬ 
tion at the usual room-temperature (about i8<^ C.), conditions being 
thus warmer and drier than those under which the seed is usually 
kept in the store-rooms in this country. Every autumn 300 seeds 
of each species have been plac^ to germinate until the seed had 
lost its ietmi»|itioa power, 
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E87 

In tlie above tables is stated to wbat extent the samples of tlie 
61 seed species tested have kept tbeir germination power during 
the many years the investigation has lasted. As the table shows, 
only pne sample of each species is tested. In order to be able to judge 
anything with regard to the ability of the various species to retain 
their germinating power, a considerably greater number of every 
species must be examined This has been done in the investiga¬ 
tions of seed of our most important agricultural plants; these inve¬ 
stigations were established in 1902-03 , they are mentioned below. As 
it appears from the tables, j-a-b-c and 2 -a-b-c-d the results of the two 
series of examinations agree very well. The single results of the last 
examinations (table 2 -a-b-c-d) will be treated later in this report, 
therefore only the main characteristics of the first tests (table x-Orb-c) 
will be recorded here. 

The seeds of the legumes which had to begin with a good germi¬ 
nation power have still in the 3rd year of their hfe kept this almost 
unaltered. During the followmg years the germination power 
decreased while the content of hard seeds in most cases was almost 
constant. Of some of the samples, Trifolium repens, Trifohum hy- 
bridum and Loi/us corniculaius for instance, a few seeds still germinate 
after 25 years have elapsed, and the samples contain some hard 
seeds. 

Also those grass seed species that had at first a high power of 
germination have kept this nearly unaltered in the 3 years. An excep¬ 
tion to this is, however, the samples of Brorrms arvensis, Alopecurus 
pratensis and Secede cereede. Only a few of the grass species keep their 
germination power more than 7 to 8 years. The sample tested of 
Avena safobs! showed in the first test a considerably lower germination 
power than normally (about 97 %). Nevertheless this keeps the power 
of germination longer than the samples of the three other species 
of the cereals which had at the beginning a higher germination 
power than the sample of Avem saUva. An examination of another 
safmple of Avena saHva, unfortunately carried on only for 7- years 
— has proved that this species retains the gerihmation power very 
well; the sample germinated 97 % the first year and the 7th year 

87 %. 

With r^ard to the root seed, the samples of Bda vidgaris, Bras- 
sica napus rapifera and Brasmu campestri rapifera have k^t 
their power of germination alm<;st undtered until the gth year, 
after which a decrease in the germination power has taken ^>laoe. 
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All the samples in question do, however, even in the loth year ger¬ 
minate more than 50 %, The seed of Daucus carota has already 
the 2nd year decreased the germination power somewhat An 
equal reduction takes place thereafter annually, aud the qth year 
the seed is dead. 

The seed of Cmcijerous plants seem to keep the germination 
power comparatively long, while those of the Umbelliferous decrease 
more raprdly their power of germirratiorr. 

The seed of Conferae has even in the 2nd year a lower germination 
power than the ist year and this decreases equally year by year. The 
samples of Pinus silvestris and Pinus montana coirtain, however, the 
14th year still a few seeds able to germmate. 

The results recorded in table I-a-b-c refer only as mentioned to 
a single sample of each species. As the ability of the seed con.signinents 
to keep their germination power can vary considerably, a new se¬ 
ries of investigations in which more samples were used of the import¬ 
ant species, was established in 1902-03 As to these samples men¬ 
tion should be made of the following. 

With the exception of a few samples of Beta vulgaris, all the 
samples have been sent in for testing at the State Seed Testing Sta¬ 
tion in the season 1902-03, but nothing definitely is known about 
them with regard to the conditions under which, and when, they were 
grown. In all probability most of the samples were harvested in 
the autumn 1902 ; some of those with a comparatively low power of 
germination are perhaps of earlier crop or a mixture of old aud new 
seed. 

Before mentioning the various results of the investigations, it 
should be pointed out that the "ist year ” in the table means with 
the exception of a few samples of Beta vulgaris, the year in which 
the samples have been tested the firfst time; " 2nd year " is the 
autumn after the season on which the seed was sent in and so 
on. In most cases one year has not elapsed between the first and 
the second test. The latter is for those species harvested in the 
autnnm 1902 and the test made in the beginning of the 2nd year 
after the harvest. The third examination has been made in the 
beginning of the 3rd year and so on. 

The 1st test of the sample was made at different seasons viz. 
when idle samples have been received at the State Seed Testing Sta- 
They have thereafter been stored in drawers in a place at usual 
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room temperature (about iS^C) all the year round. All the seed 
speaes concerned, except the beets, have been placed to germinate 
every year in September-October on the Jacobsen tank. This appa¬ 
ratus is composed of a zmc contamer (i m x 2 m m size, and 
able to contain 300 X 100 seeds) filled with water. 

About 7 cm {2-3 inches) above the surface of the water, zinc 
plates perforated in strips are placed and on these plates circular 
woollen mats, from which a wick goes down into the water On 
top of each woollen mat is a crocheted one, on top of that again one 
of filter paper about 7 cm in diameter On this 100 seeds are so 
placed by means of a pincette that they cannot touch each other 
This is to prevent eventual disease spreading from one seed to the 
other. The whole is covered by a glass bell with a hole m the top 
to permit the carbonic acid generated by germination to escape in 
the current of the air caused by the higher temperature of the water 
The germinator is heated by means of one or two electric warmers 
placed in a drawer underneath The beet seeds are packed m grey 
filter paper and placed in large glasses (about 10 cm. = 4 inches 
high and 9 cm = 3 % inches in diameter) in water in a 
thermostat 

Sample No. i TnfoUum pratense was tested the first time in 
January 1903. It was taken from large consignements delivered 
to farmers. As the sample contains so few hard seeds, it was probably 
scratched, which is in aU likelihood the reason why the germination 
power of the sample, being in the first test very high, has already 
decreased much by the 4th year ; the 5th and 6th year the seed is 
worthless and the 8th year almost dead 

No. 2 Tnfohmi pratense, was also investigated for the first time 
in January 1903. It lost its power of germination somewhat less rap¬ 
idly to the foregoing, because it contained more hard seeds than this 
and a few per cent, of the seeds retain their germination power much 
longer than No. i. It is in this case as always, with r^ard to 
the legumes, that the hard seeds keep their germination power 
longest. 

No 3 Tnfohum fratense, has comparatively few hard seeds 
and therefore, in contradistinction to No. 4 with many hard grains, 
loses the germination power rather soon. 

No. 5 THfolmm praiense, a sample which had at the beg inni ng 
a low power of germination, is either of a less good quality or of 
old crop. Already the 3rd year the sample has lost considerably 
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its germination power, and the 4th year the seed is practically 
worthless. Curiously enough, this sample in the 4th year only con¬ 
tained I per cent, of hard seeds, and during the following years the 
number of seeds increased which were not swollen at the close of 
investigation and therefore must be considered hard. The bth 
examination shows for instance ii % hard seeds in the samjde, 
and fiom the 12th to the i6th year the amount of hard seeds varies 
from II to 13 % while none germinated. 

No. 6 Tnfokum repcns the ist and 2nd year contained but 
a few hard and no dead seeds and is probably scratched. However, 
the sample retains its power of germination comparatively long. 
First from the 6th to the 7th year the reduction is evident, but the 
8th year the seed still germinates 43 % and the i6th year 6 % 
plus 2 % hard.— 

No. 7 TnfoUum ref ms. This sample does not contain any 
hard seeds and is probably scratched. It decreases the germina¬ 
tion power more rapidly than does No. 6 The sample in question 
contained already the 3rd year i2 % dead seeds. The 9th year it 
was almost dead, whereas:— 

No, 8 Trifohum refens, which had the ist year a content of 41 % 
hard seeds, kept the germination power better. Still the i6th 
year the germination power is 9 % plus 24 % hard seeds. It is one 
of those samples which have kept the germination power longest. 

No, 9 Trifelium refens, is the same as No. 8 but scratched 
after the first test. This has been done very carefully between two 
pieces of emery-paper. After the scratching the sample does not 
during the first years contain any hard seeds, and just like the un¬ 
scratched, only one i % dead seeds. The 3rd year the amount of 
dead seeds is 5 %, and the 4th year 18 %, whereafter the germina¬ 
tion power decreased rather equally. Mention should be made 
of the fact that some few samples, having the first year no hard 
seeds, in later investigations contained several hard grains. Both 
No. 5 Trifolium fratense and No. 9 TnfoUum refms in which the 
content of the hard seeds seems to increase the longer the samples are 
; lying, are of interest in this respect. It is, however, not possible to 
give a full explanation of the phenomenon; the reasons are probably 
that the seed has been stored in a warm, comparatively dry room, 
and the scratching was so slight that the seed shell has been able 
to harden its^ so that the water could not force its way through 



GERMINATION POWER OP SEED 


291 


the shell. It is, however, not safe to say that all the seeds, which 
at the end of the germination test prove hard are alive. 

Since 1891, a sample of each of the most important seed species 
tested at the Danish State Seed Testing Station has every year been 
put aside and stored in a drawer at usual room temperature. In 
order to get some account of whether the hard seeds, after having 
lain during so many years, have kept their power of germination or 
not, 300 pure seeds drawn arbitrarily from a sample of Trifohum re- 
fms sent in for testing 25 years ago have been placed to germinate 
simultaneously with 200 seeds, i. e. about 7 % of the sample, having a 
good, fresh colour. The seed, drawn arbitrarily in 9 days, germin¬ 
ated 2 %, 9 % hard. The fresh-lookiag seeds germinated 23 % after 
8 days. Of the remainder 97 seeds, e. 49 % were then hard. 
These were scratched and again placed to test. Two days after, 65 
seeds of the scratched seeds had germinated with well developed 
sprouts. This investigation shows that the main part of the fresh- 
looking seeds have yet, (after having lain during 25 years) their full 
power of germination and that most of them as Tnfolium repens, 
are still hard after that space of time and can only be made to ger¬ 
minate by scratching. 

No. 10 TnfoUwm repens has from the first a low power of ger¬ 
mination. It contained the last year 34% dead seeds but retained 
its germination power almost unaltered during the first three 3rears 
whereafter an equal decrease takes place. The sample contams stiE 
in the 16th year 3 % germinated and 7 % hard seeds. 

No. II TrifoUum hybridum has the ist year a high power of 
germination and but 4 % hard seeds. The 4th year the sample had 
lost much of its germination power which decreases thereafter so 
rapidly that the seed is practicaUy without value the 6th year. Yet 
the i6th year the sample contained 6 % hard seeds but none ger¬ 
minated. 

No. 12 TrifoUum hybridum , contained the first year 10 % dead 
seeds. The 3rd year the germination power had decreased con¬ 
siderably; The ilthyear the sample only contained l% germinated 
plus 3 % haM seeds. 

Both No. 13 and 14 Medicago lupidma had the first year a 
hi^ germihation powet add i and o % hard seeds respectively. 
The samples, especially No. t4, have the third year a much lower 
g^fccBinatioa pbwer thafi thfe ist y^r, and the reduction continue^ 
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uniformly. The samples contain, however, the x6th year still 3 
and 7 % germinated seeds respectively. 

No 15 Medicago lupuhm had the ist and 2iid year 6 % 
and the 3rd year 30 % dead seeds after which the germination power 
decreased, in the nth year it was merely 4 % and the sample then 
contained no hard seeds. It is very small-seeded and probably a 
cleaning sample 

It must still be remembered that the seeds of Medicago litpu- 
lina and AnthyUis vulneraria are exposed in the threshing to such 
rough treatment that many of them being haid before the thresh¬ 
ing after this lose their hardness. If the seed be stored unthieshed 
m the husks it would certainly keep the germination })owet better 
than similar seeds threshed by the usual threshing machines. 

The hard threshing frequently causes the seeds of Medicago 
lupidina, AnthylUs vulneraria, and often Trijohum -praiense, to contain 
a good many broken seeds These seeds are in the purity test counted 
as pure seed because the seed shell does not have any break or wound 
suggesting that the embryo is injured; but during the germinating 
process the cotyledons and the radicle break from each other so 
that they cannot give a plant capable of development wherefore 
the broken seedlings are counted dead. Under the threshing the 
seed has been squeezed and within the shell a breach has taken place 
between the radicle and the cotyledons. In most cases the content 
of broken seeds is a few per cent, but reaches, however, in some 
cases 10 to 20 per cent. Germination results obtained at various 
seed testing stations of a sample witli a comparatively gieat amount 
of broken seedlings often vary considerably, as a thorough insi lec¬ 
tion under the germination test is nccussary if the bioken seedlings, 
which are mainly to be found among the seeds germinating most 
rapidly are to be accounted for. 

No. 16. One sample only of Medicago saliva was tested. This 
had the ist and the and year, a germination power of 94 % plus 5 % 
hard seeds and contained the 4th year 77 % germinated and no hard 
seeds. The sample loses thereafter its power of germination very 
slowly. The i6th year it still contained 33 % germinated and 2 % 
, hard seeds- 

'■ . The results of the examination of the sample of Medicago saliva 

, recorded in table I a, show that this has kept the germination power 
have the other species of the legumes tested. In order 
iCtri ;geti iniqrmaticm as to -whether Medicago saliva is as a rule able 
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to keep its germination power better tkan the other legumes for 
grass lauds; 6 old samples of the species in question were placed to 
germinate 23rd of April 1924 with the following results • 


Matk 

Germmated seeds 

Germinated seeds 1924 

Period 

% 

Pure seed drawn 1 
' arbitrarily from 1 
the sample 

Seed havmg 
a good, fresh, 
colour 




% 

% 

A 

1898-99 

89+9 

38 + 0 

56+6 

B 

1902—03 

82 + 17 

46 + 4 

73 + 20 

C 

1906—07 

87+9 

57 + 4 

89+4 

D 

1907-08 

83 + II 

62 + 3 

gi + 6 

E 

1909-10 

89 4* 8 

67 + 2 

97+1 

F 

1914-15 

71 + 23 

62 + 6 

88 -f* 10 


As was expected the fresh-looking seeds of Medtcago sativa 
as well as Tnjolium repens were mainly hard, but most of them 
have, in spite, of the old age, germinated normally without being 
scratched. This investigation confirms on the whole the results 
stated in the two tables with regard to Medicago sativa and also 
that this species seems of the common legumes for grass fields that 
which keeps its germination power best, at aU events under conditions 
of 'storing such as those mentioned in this report 

No. 17 Anthylhs vulneraria. One sample only was tested of 
this species. The ist and 2nd year the sample did not contain any 
dead seeds ; the 3rd year the germination power had decreased 13 % 
and in the 4th year 22 % -f- 5 % hard seeds and the 6th year only 
3 % + 4 %• Without doubt of the species of legumes used for 
grass fields this decreases the germination power most rapidly. 

According to the investigations made, those samples which have 
at the beginning a high power of germination and only a few or no 
hard and dead seeds, decrease this power faster than such samples 
which contain many hard seeds but no dead seeds The reason is 
that the hard seeds are, as a rule, the most ripe and best developed 
and contain comparatively less water than the other seeds in the 
sample ; according to preliminary investigations made here they seem 
to contain 1-2 % less water than those seeds which most rapidly 
absorb water. The investigations in this respect will be continued. 

As it appears from the above, well-germinating seeds of the 
named legumes, stored under conditions essentially more dry than 
those that are common in the firms’ store-rooms, and placed to ger- 
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mmate under more favourable ciromistances than the seed will 
get in practice, keep their germination power unaltered tlie 2iul and 
3rd year, but in the 4th year an essential reduction coni inn¬ 
ing during the following period — will take place. The gei iiiination 
speed which decreases earlier than the geimination powei, is in some 
cases aheady a little lower tlie 2nd year than the ist. A seiic's of 
investigations made by “ Statsfrokontrollcn'' (i) have shown that 
the germination power in the soil bears a close relation to the spi'od 
of germination of the seed. In the case of two seed oonsigiieinent.s 
with the same power but different speed of germination, the si'etls 
with the highest speed should always be preferred (see the exam¬ 
ple on page 299). A sure rule, with but a few exceptions, is that the 
higher the speed and the power of germination of the seed the tiner 
and the better developed are the resulting crops. 

Also the various species of grass seed retain the germination 
power differently. 

No. 18 Phleum pratense. This sample had the ist year both high 
speed and power of germination which it kept the 2nd year. The 4lh 
year a reduction had taken place and this continued rapidly dming 
the following years The sample had the 7th year a speed and power 
of germmation of respectively 9 and 50 % and the nth year the 
seed was dead. The sample in question was of American origin and 
the seed was grown undei conditions essentially more dry than those 
under which European timothy is produced. In conseiitiencc of this, 
American Timothy contains more hulled seeds than the Ituropcau; 
with regard to the lower germination power of such hulled seeds (see 
the report mentioned in the foot-note. The Biiropeau timothy has, 
as a rule, a higher water content than the American. 

The two samples of Phleum pratense No, 19 and 20, of Danish 
and Saxon origin respectively, have at the beginning a lower geuni- 
nation power than the American sample and decrease — as appears 
from the table — also more rapidly the speed and power of germi¬ 
nation. The 4th year, in which the American sample had still 95 % 
germinated seed, the two others had respectively merely 47 and 
59 %■ ^he 7th year but 10 and 5 % of the seeds of the two samples 
germinated. 


(i) Described in K. Dorpb-i>etersCB’s “ MedddeUie otti forskellige Uwtesagelscr v«l 
StateftOtentroUen i Kaveniav” (Report on Investigations mode at the State Sett? 
Testing 8W011, Copenhagen) -witit an English sumtnary (« Ntordisle Jotdbrugsfotsknioe 
tm PP. t« 9 ' 44 J). 
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No. 21 Loliutn ferenne is Danisli and has, similar to Danisli 
seed of the Lohum species, Festuca pratemis, Dactylis glomerata, etc. 
a higli speed and power of germination the ist year. The 2nd 
and 3rd year a slight reduction takes place which increases con- 
sideiably the 4th year, but the sami)le has even in the 9th year 
a germination .power of 24 %. The nth year the seed is 
almost dead. 

No. 22 (of Irish produce) and No. 23 Lolium ferenne decrease 
as is shown in the table, more rapidly in germination power than 
No. 21. The same is true with regard to the samples of 

Lolium italicmn of which species No. 24 keeps the germination 
pow'cr a little better than No. 25 (Irish) and No. 26. The seed of 
Festuca fmtensis .seems to keep the germination power less weE than 
the two .species of Lolium, even if it has, like the samples No. 27 
and 28 (respectively of Dani.sh and American origin), at the begin¬ 
ning a higher power of germination. The 4th year the reduction 
is considerable and the 7th year the samples are practically 
dead. 

No. 29 Festuca predemis, which is produced in America, had 
already the 1st year a poor germination power and was in aU likeli¬ 
hood of old crop ; it loses its germination power quickly and is 
almost dead the 5th year. 

No. 30-31 and 32 of Dactylis glomerata show the importance 
of a high germination speed of the seed. All three samples have 
the 1st year a germination power of 99 % ; but No. 30, which has 
a germination speed of 93 %, retains both power and speed of ger¬ 
mination better than No. 31, that has the germination speed 88 % 
and especially than No. 32, the germination speed of which is only 

70 %• 

That No. 33 Dactylis glomerata, the germination speed of which 
is the first year but 35 % and the power of germination 65 %, 
decreases more rapidly in germination power than the other three 
samples of Dactylis glomerata is quite natural. The seed is prob¬ 
ably some years old. 

The two samples No. 34 and 35 of Avena elatior seem to he an 
exception to the rule, as they retain their germination power about 
equally long, although No. 34 has a considerably higher speed power 
of germination than No. 35. Mention should, however, be made of 
the fact that No. 35 has decreased in speed and power of germinar 
tion respectively 14 and 9 % the 2nd year, while No. 34 has 

3 —- «i|r. *»f. 
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kept both almost unaltered. No. 35 is perhaps a mixture of old 
and new seed. 

No. 36 Bromus awensis has the year a normal power of 
germination and retains this almost unaltered the 2ud year. The 31 d 
year the germination power decreases considerably and the 4th 
year the sample is practically worthless. Attention must, however, 
once more be called to the fact that the conditions of storing of the 
Seed Testing Station are better than those in ordinary practice. In¬ 
vestigations have shown that seed of the species hr question stored 
under ordinary circumstances, during the 2nd year loses somewhat 
and the 3rd year much of its germination power. 

Of the most commonly used grasses Bromus arvcnsis is the spe¬ 
cies which ripens latest, hence seed of this produced under correspond¬ 
ing conditions to the other grass seed species, has in general a greater 
water content than these. This is probably the reason why Bro¬ 
mus arvensts decreases more rapidly hr germination power than 
most of the other grass seed species. 

The samples No. 38-40 of Alofecurus pratcnsis have, as is normal 
for this species, even hr the ist year a comparatively low speed and 
power of germination and this decreases somewhat the 2nd year, and 
the 3rd year a good deal. The same is true with regard to the sample 
No. 41 tested of Poa irimahs but this has also a germination speed 
of but 71 %, which is lower than normal for Danish grown seed of 
Poa trividis. 

It can as a rule be said that when the grass seed the ist year has 
a good speed and power of germination and is stored under favourable 
conditions, it is able to keep the germination power unaltered for 
2 years, while a marked reduction seldom takes place in the 3rd 
year. Grass seed of so old crop has therefore considerably less 
value for seeding purpose than new seed. 

As appears from the table (Table 2 - 4 ), a great number of 
samples (13) of Beta vulgans were tested. It should be noticed that 
the samples are not ah of the same crop. No. 46 was grown in 1898, 
No. 43 in 1899, No. 47 in 1900, Nos. 42, 44, 43, 48 and 49 in 1901, 
while Nos. 50-54 in 1902, which year the germination power of the beet 
«|i6(id ptcduced in Denmark was, on account of frost in September, 
In gieneral very low. 

As is seen from the table, those samples which have at first 
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a higli gennitiation power, retain this almost unaltered during the 
first 4-5 yeats or moie. In the 6th-gth year they have a fairly 
good power of geiiiiiuation. It is noticeable that the germination 
power is, with regard to a series of these samples, higher the 2nd and 
the 31 d year than the 1st and 2nd respectively. Even most of 
those which had the 1st year a low germination power keep this 
nearly urialteri*d the first coujrle of years. 

No. 42 Bc^a ndgam which had at the beginning the best 
gernrinatioii speed and power (Sg and gs %) keeps this almost 
unaltered imlil the 6th year, whereafter a decrease takes place very 
slowly. 

The sample has the roth year a germination speed of 73 % and 
a gernrination power of yg %, and even in the xyth year a germi¬ 
nation power of 24 %. 

Also the samples of Brassica mpus and Brassica campestris 
rapifem No. 55 and 57 which have a high germination power retain 
this almost irnaltered the first 4 to 5 years. In the 7th year they 
have a germination power of respectively, 86 and 85 %, and are not 
dead before the 13th or 14th year. 

It is notia*able that the germination speed of the samples in 
question decreases more rapidly than does the germination power. 
As the germination energy, i. e. the ability of the seed to 
germinate in shoit time in the soil, as mentioned before, bears 
a close relation to the germination speed, it is very important, when 
buying seeds — especially of the root species, but also of others — 
to be sure that the germination speed as well as the germination power 
is good. The importance of using a seed having a good germina¬ 
tion speed appears from the following example: Two samples of 
Brassica campestris rapifera seed, A, and B, were tested in the lab¬ 
oratory and both were found to have a germination power of 95 % 
after 8 days germinating, gi % of .4 germinated in a days, and 
36 % of B, These inures indicate the respective rates of speed. In 
the experiment field belonging to the State Seed Testing Station, 
400 seeds of each sample were sown under exactly equal con¬ 
ditions. 

71 % of samples A germinated in the field in 3 days and 77 % 
in 4 days. 5 % of sample B germinated in the field in 3 days and 
J3 % in 4 4 ays. This ^ows the importance of using a seed that 
.gtxiimatei rapidly an 4 well. • The field sown with seed similar to. 
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sample A can be borse-hoed between tbe rows 3 days after being 
sown, as the rows of germinating plants me then already visible. 
Then also, a compact crop can better withstand attacks of flea- 
beetles or other pests than a thin, sickly crop which sample B 
is sure to yield. 

The samples arc tested for the number of days used here in the 
laboratory for the species concerned, viz. 3 and lo for Brassica na- 
fus rapifera and 2 and 8 for Brassica campestris rapifera. A couple 
of the tests have been extended until 20 and 15 day.s, whereby a 
germination power somewhat higher than the results stated in the 
table for the particular samples is found. The rates of gerrmnatioa 
obtained in that way have, however, no practical significance becau^ 
a seed that germinates so slowly is not capable of development in 
the field. 

The two other samples of the Brassica species No. 56 and 58 
have a lower germination power than the first-mentioned and decrease 
also a little more rapidly hr germination power than these. 

The samples of Daucus carota lose, as is also known from prac¬ 
tice, the germination power qtricker than the three former species, 
especially a sample like No. 61, which has at first a low germina¬ 
tion power will very soon, be practically worthless. 

Also with regard to the vitality of weed seeds a series of investi¬ 
gations — a report of which will be given hr a further article — 
have been made at the Danish State Seed Testing Station. 

As emphasized before, the conditions under which the samples 
tested have been stored here, are considerably different from those in 
the common store-rooms. The results obtained in our examinations 
are therefore no doubt able to give some information regardhtg the 
ability of the varied seed species to retain their germination power, 
but it will certainly not be safe from these invest^ations to draw 
the conclusion that seed kept in store-rooms is able to retain its ger¬ 
mination power during so long a time as has been the case with the 
sample stored at the State Seed Testing Station. 

In order to learn how normally harvested and treated seed for 
our most important crop species, when kept in common store¬ 
rooms, is able to retain its germination power, the Danish State 
SeW Testing Station intends again this year to carry out germination 
' tfe$ts in regard to seed stored under ordinary practical conditions. 
* ^n:j,t(lteneott8ly with these invest^ations, the water content of the 
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samples should be examined at various seasons. As to the question 
of water content, a series of results of investigations in that respect 
are to be found in a report from the Danish State Seed Testing 
Station, comiwsed by M. N. Siggard ; “ Om Opbevaring af Korn og 
Fro. ’’ (On storing of cereal seed and other seed), The report con¬ 
tains an English summary (i). 

Prof. K. Dorph-Petersbn, 

Danish State Seed Testing Station, 
Copenhagen, 


{1) Tidssktift fof Planteml, Vol. 28, page 286-311. 



THE SUGARCANE IN BRAZIL 
AND ESPECIALLY IN THE STATE OF BAHIA 
HISTORICAL NOTES: VARIETY TRIALS. 


The “ UbA ” StroARCANE, and the beginning op Sugarcane 
Cultivation in Brazil. 

At the " Aprendizado Agricola da Bahia ” (at Villa de S. Fran¬ 
cisco) of the Ministry of Agriculture, Industry and Commerce, the 
** Ubi ” sugarcane is being cultivated experimentally. This variety 
is superior to all others from the points of view of drought-resist¬ 
ance and high yield (crop 56.25 to 157.50 tons per hectare). Wliile 
out of the 28 varieties grown in the “ Campo de Experimentacao ” 
of Ktinga, Santo Amaro (State of Sao Paolo), only one, " Caienna 
was found to produce a purer juice than " Ub 4 ". The analyses, 
made in July, August and November by the chemist Giuseppe 
Martina (see IMiography i) proved the juice of this cane to contain 
17.87 % of sugar while its purity was 91 %. In his book entitled 
Chimica agncola, Senor Nicolau Moreira states that he found 
by analysis 18.65 % of saccharose in the juice; therefore, since the 
canes produce 50.88 % of juice, 100 kg. of cane contains 9.49 Iq;. 
of sugar. To its other good qualities the “ Ub 4 ” variety unites 
the merit of hardiness. 

This variety of sugarcane appears to be indigenous m Brazil, 
at any rate, this is the opinion of the historian Frbi Antonio de 
Santa Mark Jaboatao (II, p. lai) and others. 

The variety known as " canna mirim ” (small cane), or " creouk ” 
(creol) because it is regarded as a native of Brazil, would seem to 
have been introduced from Malabar, or Bengala (»«, p. 119). 
It was cultivated by the Pareds Indians at St. Vincent (Matto 
&0SS0), whence it spread to the other coast regions. This cane is 
light-coloured, being of a greenish yellow hue; the pith is soft and 
succuletit and nearly as thick as that of the “ Ubd '* variety, but 
k ttuidi shorter, for frequently it is does not attain a greater hdg h t - at 
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complete maturity than that reached by " Ub 4 ” in 7 months (2.30 m.), 
when the canes are still soft and only have 2 or 3 internodes. 

The introduction of the sugar-cane into Brazil must date back 
i504> flic time of the airival of the first " estanco ”( band 
of I’ottuguese colonists) sent under the command of Christovao 
jACQTrKR, or of Oon(;ai,o Coeeho by Don Manoee in 1503-1504 
(III, pp. 1 51 and i6x). In note 16 to page 203, Prof. Braz 00 
Amaural states that the expedition which founded the “ feitoria ” of 
fianta Cruz was under the command of Gon^aeo Coeeho, not that 
of Christovao Jacques, who could not have come to Brazil in 
1504. Theie is no doubt that the sugarcane was introduced into 
the island of Tinhare, or Morro do Sao Paulo (where Francisco 
Romero established the first nucleus of the colony of Ilheos on the 
northern coast of the island, between 1524 and 1537), by Jorge 
0B Figueireuo Correia who made the first plantation with ma¬ 
terial coming from Cape Verde. At the same time, the sugarcane 
was introduced by Martim Apfonso De Souza into St. Vincent, 
the canes having been brought from Madeira. From the coastal 
district of Ilheo, the plant was introduced into Bahia (Municipality 
of Salvador) by Francisco Pereira Coutinho. 

The " Tahiti ” variety (Caienna) came from French Guiana 
whence it was sent by the Governor Joao Severiano Manoee 
Da Costa, Marquis of Queeuz. This variety was mentioned on the 
occasion of the visit paid by the Royal Family to Brazil (1808) 
with the object ot taking possession of Cayenne in the name of Por¬ 
tugal. According to Estacio be Sa e Mbnezes (IV, p. 229), the 
French Governor, Victor Hugues, capitulated and left for France 
with the whole garrison in 1809. The first slips of the sugarcane 
cayenna imperial ” as well as the first sugarcane mill, which was 
driven by steam, were introduced into Brazil by Marshal FeeisbeRTO 
Caebeira Brant Pontes, Marquis of Barbacena (V). 

" The Portuguese found many varieties of cane (the “ ubi ” 
of the Indians, " Canna brava ”, Ginnerium saccharoides, Sacehor 
mm sag^tum), but the true sugarcane {Saccharum officinamm) 
was imported from the island of Madeira {HistoHa do Brasil, p. 238). 
On pages 60 and 62 of the sape work, Estacio be SA says. ” The 
sugarcane was introduced into Sicily, thence into Madeira, and 
later into this Island of,St. Vincent”. 

After his return to Portugal, Martim Aeeonso Be Souza des- 
jpatched slips of sugarcane, among other thiogs, from Madeira to 
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Brazil between 1535 and 1538. As we have seen, however, sugar¬ 
cane cultivation had been introduced in Baliia by Thom^; I)is 
Souza in 1549. Sugarcane was perhaps grown in Porto Hegino 
in the year 1504 and in Morro dc San Paulo between 1535 and 
1537- 

Even assuming that sitgarcane growing was bc'gun in 1534 
in Mono de San Paulo, in Porto Seguro or in the Munidpio do Sal¬ 
vador, since iii that year deeds of gift were conferred on Ekanoosco 
Pbrbira Continho on April 5, 1534, on Peueo Dr Campos Tou- 
RINHO on September 23, 1534, on Jorgb Dr Figueirbuo Corrrika 
E. AucarcSo on July 26, 1534 (Acyou, op. dt., p. 190), sugarcane 
cultivation in Bahiia would date back to the time when is is believed 
that Martim Arfohso Dr Souza and his brother Prro Dopes built 
the sugar-factories of Itamaracd (Pernambuco) and St. Vincent 
(San Paolo). Some persons however maintain (Meuriros and 
Arbuquerque, op. dt,, p. 121) that as early as 1527, Pernambuco 
paid tithes in sugar, and find from the history of the colonisation 
of Porto Seguro that in 1503, sugarcane cultivation was introdua'd 
together with the “ estanco. ” 

These dates only show the antiquity of sugarcane growing; 
the hardiness of the “ Ubd ” variety and the fixity of its characters 
make it probable that this sugarcane at least is indigenous in Bra¬ 
zil as JOBOAXlo among other historians believes. ” Ubd ” means 
'* wild cane. ” This variety is resistant to weather, drought and 
to the attacks of both animal and plant parasites. The analyses 
quoted above show its economic superiority, since no other variety 
whether, red or white, produces in Brazil as much scs 95 kg. of sugar 
per ton of cane. The average production of the cultivated varieties 
is estimated at about 60 kg. per ton of cane. 

The “ CristaUina ” variety which gives a very high sugar per¬ 
centage when grown at the " Aprendizado ”, in Cuba, does not 
maintain its reputation in Brazil, 

In Pernambuco, the varieties ” Conferenda", or " Manoel 
Cavalcanti”, and “Manteiga” are largely grown, the latter, 
however, seems the best, since when giown at the “ Aprendizado ” 
ft proved to be early maturing, vigorous, and equal even to “ Elor 

Cuba ” as regards height and diameter of the canes which, often 
nttiln the hd^t of 4 m, and more, while they wdgh up to 8 Isg. 

The Variety ” 330 ” which is considered very pore and rich 
Sp Sdgar is taring grown esperimentally at the ” Aprenctotdo ”, 
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Varieties of sugarcane that have originated as a result of mu¬ 
tation. -- III 1917, tliere appeared among the varieties cultivated 
at the “ Apiendizado ” a mutant characterised physiologically by 
gieater sugar content and morphologically by the loss of hairs 
on its leaves due to the absorption of less soluble, aHotropic 
silica (VI). 

This new vaiiety was given the name of “ Seda de brotas. ” 

In J923, another mutant was observed. This was characte¬ 
rised by thinner, shorter intemodes than those possessed by the 
other vaiieties grown on the same area (“ Cayenna ”, “ Manteiga ”, 
" Bourbon ” and " Salangor ”). The canes were parti-coloured 
(yellow, gieen, pale-pink) the bud was surrounded by a green ring, 
the nodular protuberances from which the rosts grow when the 
cane is propagated from slips were more marked than usual ; leaves 
17.2 mm. in width (intermediate between “ Cayenna ” 60 mm. 
and " Mainteiga ” 80 mm.), while the tissues of the walls of the 
canes were more resistant than in the case of the 4 above-mentioned 
varieties. 

The phenomenon of mutation is rare, but has long been known 
to occur; the new varieties of sugarcane propagated exclusively 
agamically, have all been obtained by means of mutation. Re¬ 
production from seed which is at present practised in selection work 
at the Experiment Stations was also adopted, according to Bruce, 
in Egypt, In the eighteenth century and at the beginning of the 
nineteenth century, the idea that the sugarcane could produce seed 
began to be entertained. In 1888-89, according to Cross (VII), 
in 1884, according to M. A. Santos Fieho (VIII, p. 23), Sowvepee 
in Java and Harrison and BovEtu in the Barbados obtained new 
varieties from fertilised seed. 

Bateson and Ds Vries employ the term mutation to denote 
the sudden deviations from the usual type which occur in the case 
of plants propagated from eyes or slips. The change is due accord¬ 
ing to Eecxerc DU Sabeon (IX, p. 591 ) to the sudden app^rance 
of a new character and to the absence of any forms intermediate 
between ttiis cha r acter and the original character proper to the 
variety. Mutation is not the result of the accumulation of slight 
imperceptible changes; the new characters and the new variety 
make their appearance suddenly, while the intermediate fonns 
drop out, contrary to the aphorism of TEibnitz, " natura non fadt 
Silfcus", whidh does notallow the existence of differait geneta 
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witiiottt their intermediate forms. In the case of mutation, how¬ 
ever, it is a case of varieties of the same species. 

The “ fita ” (striped) variety of sugarcane first planted at the 
“ Aprendizado ” as long ago as 1912, showed in Septcmber-( )cto- 
ber 1923 the following modifications • from the same stool there arose 
striped canes and other canes that had completely lost thi.s unsta¬ 
ble character. The striped canes had dark lines, or bands, on a 
light-green ground. On examining the striped stems, the following 
alterations were observed. no stripes occurred between the first 
and the second intemode nor between the twelfth inteniode and 
the top, the third internode had two dark green bands or zones, 
the fourth internode had 5 narrow, green stripes, the fifth had only 
two stripes scarcely 3 mm. wide and a central band 7 mm. bioad; 
the sixth had 8 stripes, one i cm. wide ; one 6 nun. wide, two 4 nun. 
wide, and four hardy i mm. wide; the sixth had 6 stripes, one 1,5 mm. 
broad; one 10 mm. broad; one 6 mm. broad; two 3 mm. broad 
and one scaredy i mm. broad; the eighth had four stripes, one 
of 6 mm., one of 5 mm., and two of 3 mm.; the nineth had two 
stripes 4 and 2 mm. broad respectivdy; the tenth had 3 stripes, the 
widest being 7 mm. and the 2 others 4 mm. broad; the deventh 
had five stripes, one of 7 mm. and four of 3 mm, This mutation 
is a throw-back to the primitive type. The phenomenon of green 
canes produced by striped varieties had already been recorded by 
J. T. Horne. 

Emmies and Parasites. — The " Ubd ” cane though only re¬ 
cently planted, viz. it had only one leaf, and grew very near to 
the “ roxas ” cane of the fourth cutting in spite f the undoubted 
hardness of the walls of its stems, was attack n Brotas by the 
larvae of “broa” {Diatraea saccharalis). 1 said tliat at I’er- 
nambuco, this lepidopteron only attac oanes after the sixth 
cutting (XI), 

In July, August and September, I found many canes perforated 
by the “ broca" and others bent, broken, and sucked by foxe.s 
(Cams vulpes), the “ guard ” (Canis jubatus) and tlie " guaxidm ” 
(Gaiidictus vittata) the first of these animals lives in the woods while 
the other two haunt the banks of streams, and at times invade the 
emgarcaae plantations where they do much mischief. The stems 
of the “ tJbd ” variety have hard walls and compact dosdy-set 
wood-bundjes, so that they are difficnlt to cut, but they are sucked 
pi, pteEeJM0.ee te the softer-walled stems of the other varieties. I 
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think this anomaly may be explained by the fact that the stems of 
'* Uba " being thicker than those of the other kinds, can be easily seized 
by and held Ijetween the teeth of the above-mentioned mammals. 

JOAO Sn^VEiRIO GtriMARABS (Ifig.), 

Dtre$ior of ttie " Aprendtsado agrtcola de Bahia ”, Villa S Francisco 
{Ministry of AgrkuUwe, Industry and Commerce), 


BIBLIOGRAPHY. 

I. Boleim do Mimsterio de AgncuUura, Commemo e Industrta do Estado de 
Bahia, 1912, n 3, p. 93. 

IL MEDKISfiS e AtiBUQUERQUR, 0 Brasil Indusirial. 

in. Acyow, Memoria fmtorica da Bahia. 

IV. JEJstACio l)H SA n MENEZJp», Hisiona do Brasil. 

V. Max FuOTSS (ConitnisSo de MbUographia) Batalha do Passo do Rosario, 

treplica ao Stir General de Divisao Tasso Frj^oso, Dmio official, n. 28, 
2 febbr 1924, p. 3431. 

VI. Variedades diversas das espeaes Saccharum ofjmnarum e S. violaceum 
Relatorio de 1917, Boletim de Agricullura, Industria e Commrcio do Es¬ 
tado da Bahia, u. 6-7, p. 52. BaMa, nov.-dic. 1917. 

VU. Dr W. B. Cross. Serie de Cotrietendas dadas aos alnmnos de Agricol- 
tum da Uaivetsidade de Tucumdn pelo director de Esta^So expeiimen- 
mental. 

Vin, M. A. SAiStOS POEHO. A canm de assuear nas Anhllas. igo8. 

IX. LKCM3 RC DU SabXiON. TraUi de Physiologic vdgdtale et agnoole. 

X. Dr. W. H. CSDSS (Director da Estagao Experimental de Tucumdn). E$- 
tudas reliicionados com a experimntafdo da canm de assucar. Conferen- 
cias aos alumnos de Agricultura da Universidade de TuemaAn, Jorml 
da labmra, «. i, a. I, Recife, sett. 1923. 

XI. Carlos MoeSIKA. Entomologia agrieola brazilem. Boledm u. i, p. 56. 



VINE CULTIVATION AND THE WINE INDUSTRY 
IN JUGO-SLAVIA 


I. Gbnbkai,. 

Tlie present kingdom of the Serbs-Croats and Slovenes (Jugo¬ 
slavia) consists as to one third of the old Serbian territory, and 
as to two-thirds of the countries annexed by Austria, Hungary, 
Turkey, Bulgaria and Montenegro, and inhabited for the most part 
by peoples of Serbian ori^. 

These two parts of the present Jugo-Slavia are devoted exclu¬ 
sively, to agriculture which in all its different branches is the 
basis of the prosperity of the people and the economic life of the 
Kingdom, and at the present time has an area of 248 000 square 
kilometres. 

Crops, pasture, and forestry are the three outstanding features 
in the national economy. Fruit growing, and vine growing are gen¬ 
eral, as is the case in all southern countries where soil and climate arc 
suitable. Vine growing, however, though highly important, is not 
,tite principal object of cultivation. Vines have been grown in the 
. ‘Balkan regions since the times preceding the immigration of the 
Slavs. When the Serbian tribes of the Vlth and Vllth centuries, 
gradually came to occupy their present territory, they found the vine 
already being cultivated. The natives (Illyrians and Thracians) and 
the Roman and Byzantine colonists instructed them in viticulture and 
wine-making. Untff that time, in their former home in the Russkm 
Steppes and GaUcia, the Serbs, like all other Slavs, knew how to pro¬ 
duce and drank solely beverages made from fruits, cereals (beer and 
“kvass") and honey. 

The vine is frequently mentioned in mediaeval Serbian litftca- 
The Czar Lazzaro who died in 1389, encouraged tht mfilMhg 
of new vhmfards and distributed the seedling among the rnon&steriei. 
the most suitable for vine cultivation was in the sonthwwsst 
of Serbia whi^ is sunny and has rocky slopes. The yin^S^ds, at 




Fio* 43* Smcdeievka (native variety) 





in Jugoslavia. 


AtTaUvlka (tialive varloty) 



X\ I. 


I incs in Jugoslavia 



Fia 45 ~ Volugiarsko Oko (native vatiety) 


Plate XVII. 


Vines in Jngo-Slavia 




VINKS W JUGO-SIAVU 


309 


iikvi'cht', llu‘ litsf t« be dostioyed by phylloxera at the end of the 
XlXtli centiiiy, weu‘ veil known ihroiighout Serbia and those also, 
in llu' neighbonihond of PiiMcn. 

1 he histiuiiin, Cedoniii ]M1iai.X)vic holds that the fertile Metohe 
«iu(l Si1nit/.a anas me the ouginal home of Serbian vine cultivation. 
The go\i‘iiun (jint.wlj Bkankovic in the XVth century transplanted 
viius hoin Ins vineyaids at Prinzen and Prisetina to the country 
rotiiul his new capital Snitdorevo ou the Danube and also his Hunga- 
1 i.m esf ales at Tokay. The goveinoi St cfaiio at the end of the XIVth 
cenluiy had inevioiisly jilanted vines of superior quality in the neigh- 
bonthood t)f lielgiade. The wines of Ritopec, a village near Belgrade 
on the I hinube weie jxipulai throughout the country from the XIVth 
till the XlXlh eeiitiuy. Wine fiom Dalmatia was imported at the 
ieque.st of llu* gieat Serbian lulers who paid a high price but, receiv¬ 
ed a wiiu* dihiteil during the joiuney. They therefore began to en- 
couiage local giowing and towaids the end of the XIVth century 
snccessful H*.sHlts w^ere obtained. Vine cultivation was extended 
und inlets, monks and landowners were known to own well stocked 
cellars. 

The ancient, luipiilar literature of the Serbs including their 
folk-.suiigb, refetied to the wines of that period exclusively as red, 
blown and purple, and it is clear that as yet the maldng of white 
wines wius unknown and white wines were first made in Serbia 
at n nnieli lutei date. The cinnamon cokiured wine, made from a 
inixlure of white niid red grapes was prepared in all the villages of the 
distrk'ts .situated at a distance from the large centres. This fact 
confinns the statement made above and shows that owing to lack 
of iuilintive, the ancient foims of vinification have been contiimed 
even up to the present lime. 

The cultivated area of the Kingdom covers 10 457 000 hectares 
i. e. 4'i.5 % ai the total area. The vineyards occupy 387 000 hectares, 
»* <’• 3*7 % of the national territory. Only halt this area according 
to oflicial reports of the Ministry of Commerce,should betaken into 
account, as due allowance must be made for vineyards abandoned or 
daitiaged by the war or phylloxera. With regard to the effective 
production of the Serbian vineyards accoiding to the data collected 
by the Mlnlstty of Agricuiture the vineyards shown in the 1922 cen¬ 
sus covered an area t^X 634 hectares. According to the Ministry 
bf Cotnniieroe, the'averiwgja yi^ value to the producer in 1922 was 
14 ^ 796 703 French francs. So important an industry naturally 
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plays a conspicuous part in the national economy Table I shows 
the area under vineyards and the wine production in the vaiious re¬ 
gions of Jugo-Slavia. 


Tabi;e I. — Area under Wineyards and the Wine Production 
in Jugo-Slavia. 



Vineyards 

Wine production 

Countries 

- “ 

" 



en 19*1 

ro-’o 

JC 9 J 1 



ha 

Ill. 

hi 

hi 

j. Regions, north of old Serbia 

. 497,02 

434 428 

561 38c) 


2, » south » » » .... 

T 2 A77,32 

198.530 

90752 


3, Croatia and Slavoma. 

48 50^1,90 

849 968 

847 0(» 1 

** 

4, Bosnia-Herzegovina. . - 

t) 280 

94 m 

123 77 ^ 

- - 

5, ]^3£-Hiingary (Voivodina). 

28028,54 

638 88 J 

572 S66 


6. Slavonia . . 

20 488,64 

349 751 

564 488 

-- 

7, Dalmatia .... ... 

29 406,58 

534 m 

■570 59 (> 

— 

8. Montenegro . . .. 

I 150,90 

5 491 

4 947 

. - 

Total . . . 

171 634,50 

3 los 840 

3149 055 

4615 J25 

Average par hectare . . , 

— 

18,10 

* 8 , 3.3 

• 27,53 


Almost the whole of the product is consumed locally and export 
is of secondary importance, only amounting to 0.63 % of the total 
production. The reasons whl be seen later. Tables II and III 
show the export of wine and " rakiya ” or grape-skin brandy, and 
Table IV the total exports of agricultural produce and wine from 
Jugo-Slavia; Tables V and VI the distribution of the export of wine 
and brandy. 

Tahwb II. — Export of wine from the Kingdom of the Serbs, 
Croats and Slovenes. 


1910 

1930 

19» 

1923 


Amounts 


Vftltifr 


kg. 




9438784 
20^4644 
I 90^ 0S2 
B 534 000 
I 354 000 


tSiS 588 7S» 

6 ^30 
3 5ax 420 

2$ 600 000 

7 200 000 


jssta j»ASlA 
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TabIvEIII. — Export of “rakiya 

Amounts Value 

kg* dinar! 


. . - • . • .. 2 204 380 22 005 000 

1920.* . . IT2479 1800005 

^ 92 1. 5^ <>55 557400 

1922. *. 10 000 I 000 000 

a:<>23.. — 

I'ABijii IV. — Value oj the total of exports and of the export of wine. 


I'ABijii IV. — Value of the total of exports and of the export of wine. 



Total c*«port 

Percentage of the value 
of wine exported com¬ 
pared with total export 
values 

1920 . 

tqjtX .. 

1922. 

ms . 

dinaii 

1 320 606 055 

2 460 737 562 
3071 500000 

3 333 Soo 000 

% 

052 

0 22 

0.90 

0 21 

Tabw? V. — Export of grape-skin brandy 

/, 1920. 

lint)attJug mtutty 

Qiuantity 

Value 


kg. 

dinan 

Austria 

112 511 

2 801 020 

Egypt . 

1448 

26 995 

Wiecko-Slovakia .. • 

9 

185 

Toitil . . . 

113 968 

1 828 200 

TaueB VI. — Wine exported, 1920. 

Imiwrtteg comttry 

Quantity 

Value 


kg. 

drnari 

Austria ... , . . . . 

I 461 89S 

, ■ 4879517 

Itdy. .. 

X07 727 

384 5*4 

Hungaiy ................ 

10 

50 

Eoumania .. 

119 

480 

Tchccko-SlovaMa 

464 240 

' 1636159 

Switsserlttud . ♦ 

70 

400 

Disputed area. 

1058a 

31 700 

TottH . . . 

2 044 ^44 

6 93 « S30 
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Before the war Serbia exported a certain amount of fresh grapes 
to Austria and Switzerland At the present time these exports have 
been suspended, but instead currants have been imported (see Table 
VII) though the vme districts of Dalmatia, Macedonia in the South 
of the Kingdom might well produce them themselves. 


Tabi,e VII. — Importation and exportation of currants 
and raisins. 



Quantity 

Value 


kg 

ddnari 

Importation 

Currants from Greece and Italy . . . 

Raisitts from Spain, Italy, France and Smyrna 

1517 

585 925 

12 355 

2 175 473 

i:^otal - . . 

587 44)2 

2 187 828 

Bxpoftakon: 

Saising to Austria. 

2 

35 


In the matter of the area covered by vineyards and average pro¬ 
duction, the Kingdom of the Sexbs-Croats and Slovenes compared 
with other European, countries, omitting Russia, occupies the 6th 
place as regards area and the 5th as regards production as is shown 
in Table VlH. - 


Tabi,B VIII. — Area under Wineyards and Wine Production 
in dif event Countries. 


Country 


Area under vineyards 


Witte produetioii 


ha* 


hi* 


Italy. 

France 

Spani.* , , 

Fortttgal. 

Hungary. 

Jligo-Slavia. 

Oreece . 

Htuoarda 

Oemany . . ^ , 

. 

Austria 

Mstepland . , , * . 


236 000 

I 5S4 365 
330513 

207 429 
170 841 
170 000 
132 on 
73 84^ 
45138 
37 3^9 
18500 
18500 

1500 


33 000 000 
55 337 

19 m 303 
3 45 « 913 
a 820 000 


3670444 


X 816 800 


2 370 663 
1754916 
13x5 760 
478 
400 000 

333 378 
$9000 




/ 
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Fx(S. 47 , -- Prokupa+55 (native \aiiety). 
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Fig 48* — Kralgcvfekx Dicmifc (native vaiicty) 






— Drenak white (native variety) 



Fig 50 — Drenak red (native variety). 
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Tlie production in Jngo-Slavia is therefore of considerable im- 
poitaiice.; but the wine consumption is confined to the country itself 
and does not figine in the world wine trade. The following are 
the chief reasoius for this fact; firstly the antitiuated methods of wine 
production employed, and the consequent inferiority of the native 
wines, and their incapacity to stand long journeys; secondly, the 
high cost and defective transport, the high custom duties with their 
troublesome formalities and the irregularities of the exchange. In spite 
of this, however, the favourable soil and climate conditions should 
eventually lead to more satisfactory results both as regards quality 
and quantity throughout the greater part of the vine-growing areas. 

The advances made in agricultural science, thanks to the work 
of the Viticultural and Oenological Teaching and Experiment In¬ 
stitutes, should have an important part in the future develop¬ 
ment of the Serbian wine industry. Both the Government and the 
State Institutions are much interested in the question, although agri¬ 
cultural and especially oenological instruction are only as yet in the 
rudimentary stage. Eor a population of 12 million persons of whom 
So-85 % make their living by agriculture there are only 23 agri¬ 
cultural schools with a total of 1500 pupils. Two of these schools 
are of an advanced character, one is a normal school and two are 
elementary. There is thus one school per 500 000 inhabitants, 
and every 10 800 square kilometres. On the other hand in Tcheko- 
Slovakia for example, there are 156 schools of agiiculture for 
13 500 000 inhabitants ; in Germany where only 28 6 % of the popula¬ 
tion is agricultural, one school per 107 138 inhabitants and for every 
892 km’, i, e. i school for every group of 30 633 inhabitants which 
live by agriculture. 

The Government and the public associations are now working 
energetically to popularise agricultural instruction and the Agricultural 
Co-operative Movement. (" Zadrugi ”) with its head quartern in 
Belgrade has already made distinct progress. 

II. VlKES CtTETlVAXION AND THE WIKS INDUSTRY IN OTD SERBIA. 

In old Serbia there are nd large vineyards and a vineymrd of 
10-20 hectares belonging to a angle proprietor is very rare. 

, The northern region, on the banks of the Danube and the Mo¬ 
rava is divided into the vine growing districts of Smederevo and Boja- 
revata, Negqthj, Giupa* tJgito, I^eskovatz etc. The southern region 
wasists chtefl^' of the provinces, which were annexed after the last 
, \• ' '' 
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war with Turkey ; the area under vines is about one-third that of the 
northern region, and both the production and the quality of wine 
are decidedly inferior. This fact, which is at first sight somewhat 
surprising, is not due to any unfavourable natural conditions but 
rather to (i) the long duration of the supremacy, of the Moslems whose 
laws forbid the use of wine, (2) the devastation caused during re¬ 
cent wars ; (3) the damage done by phylloxera during recent years’ 
aggravated by the emigration of the inhabitants, causing a shortage 
of labour for the work of ^e-establishment. 


Belgrade and the oth^ chief towns in Serbia consume exclu¬ 
sively the wines from the hmth or from the provinces of Dalmatia 
Voivodina and Herzogovina. T^e south consumes all its own wine 
production and also some of the ■^Ome grown in the northern region. 

The vineyards of Old Serbia cafesfii;^e said to be in the best 
possible condition although during receOT"'9feajs there has been a 
marked improvement.— Phylloxera was prevale 15 tt»m 1882-84; the 
work of re-establishment was recommenced but is ikr from being 
finished and out of 171 634 hectares under vines in the Kingdom, only 
some no 000 hectares have been re-established while 61 634 'hectares 
are still unplanted. The proportion of vineyards re-establismed 111 
Old Serbia is even lower and in the absence of statistics, it Way 
be roughly estimated at 50-60 % of the vme covered area I 

Serbian vine-growers appear to prefer using cuttings or laW^s 
for propagation purposes in spite of the presence of phylloxera, put 
although this method is more economical it is decidedly daugero|us. 
Only on the larger estates or where new vineyards are being mavie, 
has use been made of American vine stocks. These are not easy! to 
obtain, as the American vine nurseries are few and as a rule belong 
to private owners. Within the last two or three years, however, {|x:v- 
eral nurseries for American vines have been planted and placed 
der the control of the Government experts and these are distribiAted 
over the whole region reserved for vine culture. The larger nuir|iber 
of nurseries are still only at a preliminary stage of development. 


Vine stocks at the present time command a high price when pu’lr- 
chased from private nurserymen :— viz. 2-3 dinari per stock. The»r 
quality leaves much to be desired and insufficient attention is givefc 
to the toleration of lime by the various stocks. So far very little hafe 
Ijeen done in connection with soil study and analysis in the Serbian?^ 


viheyards. A certain number of schools giving courses in horticulture 
ahd wine m^ng are to be found,, in Old Serbia but the instruction 
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is of a very dcnienlary nature. The number of specialists in vine 
growing who have been tiained in Germany, Austria or still less fre- 
qttently in France, is vtny Hniiled and far fiom meeting the require¬ 
ments of the cc.untry 

The okk-sl school of ociiology and the best equipped is situated at 
Bukovo, near Negotiu, in the former Monastery of Bukova. Before 
the war, this school possessed a line collection of vines, a laboratory, 
educational ctdlections, a vineyard coveting 25 hectares and cultivat¬ 
ed by the students and a faiily well-equipped cellar After the 
Bulgarian invasion in iqi5, this was all destroyed and the vineyards 
were abandoned ; at the pte.sent time the w’ork of restoration is pro¬ 
ceeding. In Old Serbia the following agricultural institutions are 
to be found : a faculty of agriculture at the University of Belgrade ; 
five elementary agricultural schools (including Bukovo) and five 
experiment stations with practical courses. 

In general, the attention given to the vines leaves much to be 
desired. In 1874, M. Millintin (tavic, the wine expert said, our wine¬ 
making techniqne and methods of vine-growing are of a primitive 
order and very little prog! css has since then been made. 

The vines are spaced at 1.50 to 2 nr., and different varieties are 
cultivated indiscriminately. The land is wqrked two or three times 
a year chiefly with the hoc and very rarely with the spade. No 
use is made of animal laboitr and only occasionally is the land dug 
up in the autumn after the vintage, in spite of the manifest advant¬ 
ages of this practice. Intensive cultivation from the standpoint of 
keeping the land free from weeds is relatively low. Primitive methods 
of pruning, a matter of fundamental importance in wine growing are 
followed ajid probably they are still the same as those inherited from 
the Turks, and such as the writer noticed in 192X outside Constanti¬ 
nople. Pruning takes place in the early spring and often too late 
in seasons when the heat beguns early. The branches are cut short 
even in the case of vines wliich are better suited to long pruning. 

From 2 to 5 branches are left on each stem vrith i or 2 eyes. 
Raffia is used to tie the stems to the stakes. 

There is no original Serbian treatise of any note on national vine- 
growing and wine-making, in spite of the importance of this branch 
of agriculture in the country. 

As regards peronospora, which is very prevalent, the Bordeaux 
spray is used a-3 times ^ach year.- Against oidium which is less wide¬ 
spread and confine^ to certain districts, a sidptur spray is used 
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2-3 times every season Anthracnose is frequent but not serious, 
neitlicr black rot nor any other harniful fungous diseases have as yet 
been notified Chlorosis has been reported in isolated cases in difier- 
ent parts of the country. Very few insect pests are known apart fioiii 
phylloxera. These points are all of importance as regards the future 
development of vine growing in Serbia, according to modern theory. 

The species cultivated include: Native varieties Siuedcrevka 
(see Plate I), Adakalka (see Plate II), Skadarka (Ccterscka or Me- 
kisc.), Zelenika, Voloujarsko Oko (see Plate III), Kamenitcharka 
(Rskovatz), Zatchinak (see Plate IV), Prokoupat (see Plate V), 
Nichevka, various tj-pes of Drenak, (see plates VI, VII and VIII), 
Targe Dinka, Small Dinka (Ruzhitza or Bagrina (see Plate IX), 
Tissitchina (Plate X), Gratchevina, Tamjanika (Plate XI), Slanka- 
menka (Majarva), Ranka (see Plates XII and XIII), Veious (see 
Plate XIV), etc. Foreign varieties: table grapes and wine : White 
Muscat, Madeleine Royale and Madeleine Doree, Muscat Hamburg 
(Plate XV), Muscat Malaga (Plate XVI) etc. for wine oirly Portir- 
guese, Pinot noir (Burgundaty), Riesling, Trarniner, Semilion, Sanvi- 
gnon. Cabernet Franc, etc. All these foreign varities though only 
introduced some 20-25 years ago, are well acchmatised. 

The wine grapes are chiefly of native origm and the Serbs are 
conservative in this respect. They appear to be still afraid of using 
grapes from foreign vines with which they are unfamiliar and up to 
the present no comparatrve tests have been made in Serbia with im¬ 
ported varieties, as regards qualities of acclimatisation, productivity, 
regularity of yield, and quality of the wine obtained. This is at 
present the most important problem to be studied at the Viticultural 
Stations and nurseries and by the vState experts. 

The vintage in Serbia begins at the end of Septenibor and lasts 
throughout October and sometimes also through November, as 
was the case in 1921. Primitive methods are employed, with no dif¬ 
ferentiation between grapes of different qualities and ripening at differ¬ 
ent times, while often the white and red grapes are not separated. 

For this reason, the pink or cinnamon coloured wines of all shades 
, are common in Serbia, especially in the Negotin district and among 
the peasants. Since the vines are distributed promiscuously, even on 
the same property, the wine from one cask differs from another ac- 
cbrding to the spedes particularly prevalent in any one part of the 
vineyard. 

Medimucial and <nrashers are not well distributed in Serbia. 



Platk XXII. 



Vines in J ttgo-Slavia. 





I-issithcwa (native variety), 



Fio 53. — Tamgianica (autive vaiiety) 


PI.ATO XXV. 



Vmes m Jugo-Slavta. 


54, — lunka white (native variety). 


VINES IN J0GO-SIAVI& 


317 


As in old times, the peasant generally crushes the grapes on tlie hollow¬ 
ed stones or in the vat, with a simple two-forked stake. After wine- 
must has been extracted, the skins aie fermented for distillation 
without fiuther jiressing. Ciushers are often used but not presses 
as in the neighbouihood of Negotin and where the wine press has 
been introduced as at Belgrade, Smederevo, Giupa, Negotin etc. 
the grapes are iusufficiently pressed, and the result is only fiist extract 
wine with a loss of 10-20 % in the wine that might have been produc¬ 
ed if the piessmg had been complete. 

At the piesent time, the use of the wine piess appears to be in¬ 
creasing and it is to be hoped that in the near future it will be 
universally employed thioughout the country, even m the more re¬ 
mote distiicts. The wider distribution of the press, which the Ser¬ 
bian cultivalois w'erc learning to appreciate, was stopped by the war, 
when a large quantity of the wine plant was destroyed and many people 
ruined. 

Another serious defect is the inferior quality of the wine vats, 
which are not kept in proper condition. A large number of vats 
were destroyed during the war and have not yet been replaced. Those 
which remain consist chiefly of casks holding 10-50 hi. The small 
proprietor is often unable to fill the cask entirely and naturally the 
wine is spoilt and turns sour. There are no doubt certain proprietors 
who are properly careful of the condition of their vats, but the peasants 
are apt to neglect this duty. In the villages the empty vats are left 
in the open or under rough shelter, throughout the winter, spring 
and summer, until the following vintage. Consequently they become 
dried up and mouldy. 

In 1874 Savic wrote:— “ My throat becomes dry when I drink 
the common wine, the disagreeable flavour of which is attributed 
by the producers to the taste of the soil and not as it should be, to 
the defects in the wine vat”. He also stated that “the Serbian 
wine drinkers do not distinguish between the acetic add and the 
tartaric acid flavours ” and that “ it is necessary to start at the be¬ 
ginning with the education of the taste of the consumer This is 
only too true and his observations hold good even today. 

" Our people do not expect good wine and do not show any refined 
taste, in their choice”, says the agricultural scientist Vewtsckovic 
[Tijak, No. 5,1923). It appears that the wine in request by the or- 
dinaiy buyer must always be cheap and that the difference in price 
between a pure wine and a thick or sour wine is insignificant. There 
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is therefote no particular encouragement to produce good wine and 
to use better methods of conservation. The fact that ceilain impiov- 
ed methods have been employed with succe.ss with some native 
wines, indicates the possibility of pioducing an agieeahle wine, if 
modern technique is followed Very little bottling is done and 
filtration and clarification which have been in common use for a long 
while thioughout Europe is only practised m Serbia by a few whole¬ 
sale merchants in Belgrade. 

With a view to the general improvement of vme cultivation and 
the wine industry in Serbia, the Government has during the last 
few years imtiated a scheme which includes the following 

(1) The establishment of nurseries as mentioned above which 
are, howevei, stiU only in the early stages of formation. 

(2) An increase in the number of agricultural schools and spe¬ 
cial courses. 

(3) An increase in the number of State agiicultural officeis 
which is, however, still very limited including only 38 provincial and 
167 district ofi&cers, *. e. i for every 21112 inhabitants. Amongst 
the existing State agricultural officers very few have had special 
training in viticulture and oenology. 

(4) In 1923 the first oenological experiment Station was estab- 
hshed at the agricultural college at Bukovo, for the analysis of wines 
and soil and the study of all questions relating to vine growing and 
oenology in the country. 

The working out of this plan is only in its early stages and the 
development of oenology in Serbia on scientific lines of technical and 
economic organisation remains a long and difficult business, 

“ Hitherto much less has been done in Serbia for improvement 
in the wine industry than in viticulture itself. In the first place, 
there are very few institutions for training specialists and very little 
modern plant”. {Vei,itsckovic, 1923, lUd). Such is the opinion 
of an expert who goes on to say : " Most of our wine growers prepare 
the wine empirically without any knowledge of scientific methods. 
Hence there are as many tjrpes of wine as there are producers 

Savic in 1874 and Vkwtsckovic in 1923 were both agreed as 
to the best method to be adopted for developing the Serbian wine 
industry, and its proper organisation so that it may become an im¬ 
portant feature in the national economy and the export trade of the 
country: 

(i^ Mrstly it is desirable that the vine growers should form 
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Societies with co-opcrativc cellerage and storage under the charge 
of experts. This association should provide members with the ne- 
cessaiy mntlein e<iuipment of good quality at reduced prices. At 
the ])ieseiit time a ccitain miinber of vine-growers societies known as 
" Zadnigi ” are working successfully e g. at Smcderevo, Venciatz and 
Arandjelovatx, etc, 

(2) Development of Experiment Stations and wine testing 
laboratories. 

(3) Improvement in the taste of the consumer and the need 
of familiarising 1dm with good wine. 

(4) Popularisation among wine growers of modem methods 
of preparation and conservation of wines. 

(5) Irrcrease in the rrumbcr of instructors and cenologists. 

(6) legislation against the adulteration of wines and prohibi¬ 
tion of the sale of adulterated or deteriorated wines. 

It is in this way only that Serbian wines can eventually take the 
place that they merit in the national economy through their good 
natural qualities and the importance of the production. 

Steps .should also be talien to encourage exportation as well 
as the general use of the wines in the country as valuable and wbole- 
sanre beverages and perfectly harmless. At the present time, the 
consumption of spirit made from grape sldns and plums is wide¬ 
spread and the cause of alcoholism. _ 

Serbian wines carrnot be said to be of any set or constant type. 
Wines have been put on the market with the same designation of 
origin which may at different times be rough and strong, acid and 
light, or sweet and scented, and sometimes again adulterated or sour 
and almost invariably thick. This is certainly not doing proper just¬ 
ice to the possible wine products of Serbia such as they would 
be if raodoni technical nietliod,s and knowledge were used in the treat¬ 
ment of its excellent grapes as has been the case for many generation 
in the rest of Europe but which are so far so little known in Serbia. 
If these lines, were followed, Serbia could produce its own dfetincllve 
wines :— sufficiently alcoholic, light, refreshing, with some body and 
of good colour which although not capable of competitir^ with 
the best wines of Europe and the well known brands, would at 
least provide a good a table wine which would be appreciated both 
by local consumers and for export purposes. Conditions are not 
favourable for the production of strong sweet wines, except perhaps 
in Haoedonia, ‘ Hence it not likely that much encouragement 
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win be given to the production of natural sparkling wine iu Oldfsei- 
bia where the soil is a heavy clay. But in the writer’s opinion, the 
production of cognac which up till now has been neglected, should 
become distinctly important as the natuial conditions appear to be 
exceptionally favourable and the low' priced acid and light Serbian 
wine is particularly well for adajited this branch of production. Here 
too the application of modern methods in distillation would be liigh- 
ly advantageous. 

According to the results obtained by the writer at Smedcreo, 
an average of ii to ii 5 “ grades ” of alcohol was obtained in igai 
and 95“ grades ” in 1922 which w'as an exceptional year as regards 
rainfall and early autumn frosts. The tartaric acid content in the 
new wine wras 8-11 %, the average for Serbian wines was from 8-12 
" grades ” of alcohol, according to the district, usually 9-10 and only 
for the better qualities.w'ines up to ii or 12 the wine made by the 
vine growers themselves is never higher than 7-8 grades. Taking into 
account the limited exportation of Serbian wine, which has decreased 
during the last few years as is shown in Table II, and the high yield 
the trade question presents special difficulties. The value of the 
dinar (about 9 % d at par), has decreased considerably during recent 
years. The cost of produce and goods in general has risen, but 
the cost of wine has considerably decreased. After three successive 
years of high yield (1921-23) the wine market was overstocked and 
the competition of the superior wines from Dalmatia and the ex- 
Hungarian provinces has also proved a decided hindrance to the sale 
of Serbian wine. 

The principal t3q)es of Serbian wines, named according to the dis¬ 
trict where they are grown: are; Yeliscko, Giup.sko, Vonciatsko, 
Niseko, Smederevsko, Kragunyevatseko, Krainsko (Negotinsko), 
Pogiarevatseko, Kavadarsko, Tikvesko, etc. The chief centres of 
the wine trade are Belgrade, Alexandrovatz, Negotin, Smederevo, 
Kavadartzi, Skoplie. 


III. Vine Ooxtivation and the wine industry in the new pro¬ 
vinces OP THE Kingdom op the Serbs, Croats and Slovenes. 

In the annexed territory which was formerly part of Austria- 
Hungary, vine growring and the wine industry are widespread and 
' ntoxe progressive njethods are followed than in Old Serbia, The 
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diagram below shows the latc of production in hundreds of thousands 
of liectolitres, in the various piovinces of the Kingdom. 

DislnbutUm of Vineyanis in the Kingdom of the Serb-Croats and Slovenes. 



In the territory formerly belonging to Austria-Hungary good 
sized vineyards are to be found with sufficiently well equipped cellars, 
where the vats are well looked after. The vines themselves, including 
those on the smaller estates, are mostly selected and acclimatised 
varieties such as Riesling, Traminer, Semilion, Pinot, Silvaner, Mour- 
vSdre, Cabernet etc. which are for the most part grafted on American 
stocks. Attacks of phylloxera are of recent date and occur chiefly 
in Slovenia and Dalmatia; the work of re-establishment has been 
quickly carried out. Single varieties are cultivated and not different 
varieties indiscriminately. Cultivation and pruning are perfonned with 
care and there are many excellent specialists especially among the 
Croats and Slovenes. In Croatia a special vines inspection service 
has been organised to instruct the vine grower and to see that the 
work in the vineyard and cellar is regularly carried out The Schools 
of, agriculture and oenolc^ .are well organised, but their number is 
,still inadeqiiate. There is ^a Faculty of Agriculture at the University 
, of 2^gabria ,* a adddle school at IKrigievtzi and another was established 
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at the end of 1922 at Maribor and there are also nine lower schools. 
At Butinir (Bosnia) theie is an experiment Station with practical 
courses. Wholesale merchants often make use of the ccnological 
Laboratory at Zagabria and Lubiana for the analyses of the wines 
which they have purchased. There is also an cenological expeiiiuent 
Station at Zagabria 

The large cellars allow the wine to mature for 2-3 years and bott¬ 
ling is the common practise. The type of wine from each paiticular 
region is more clearly marked than in Old Serbia, but the di.stinctions 
are not yet absolutely defined. The wine press and a usher aie in 
very general use, even in the villages, and clarification and filtra¬ 
tion are recognised practices. In the larger cellars before bottling, 
pasteurisation is often carried out The wines of Mostar (Herzegovina), 
Gilawka, Blatma, Suvarak, are preferred in the Belgrade market to 
the Serbian wines and their price is one and a half times higher. 
Wines from Voivodina also enter into competition; they are sold at 
a low price and are of better value in spite of lower strength in alcohol 
(8-10° Mall.) than the best wines of Old Serbia. In Belgrade, 
these are the only wines sold in bottle ; they are chiefly for table use 
with a characteristic flavour and good colour of medium strength 
and pleasant aroma. 

When reference is made to wines which are used in the first 
few years there is no reason to speak of the “ bouquet The aver¬ 
age alcoholicity is from 8-13® MaUigand; for the smaller vineyards 
8-10®; for the larger estates 10-13®. Voivodina supplies white wines 
at 8-11® Mall, at a very reasonable price. Red wine scented with 
sweet-smelling herbs and sweetened, of the Bemiet vermouth type 
is popular in Serbia and is made chiefly at Karlovci in Sirmia. The 
red wines of Dalmatia command a higher price than Serbian wine, 
they have an alcohohe strength up to 16® Mall., and are distinctly 
aromatic. 

The prmcqral wine markets in these provinces are the following ; 
in Slavonia, Brod, Pozsega, Giakovo, Slatina; in Slovenia, Maribor, 
Btuj (Pettau), Ljutomer, Radgonia; in Croatia, Zagabria, Krigevtzi, 
Yaska and Varajdin ; in Voivodina, Karloyli of Sirmia, Bela-Tzrka ; 
Vrehati; in Herzegovina, Monstar; in Dalmatu, Spalata, Sebenico, 
Bolnabatscin, 

The oldest and most advanced vine growing region among these 
provinces is Dateatja, where the vines; cover 6.4 % of the total area 
of the provincei 
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The -wines of Dalmatia were exported to Italy as far back as 
the XVth centiiiy and were celebrated throughout Europe. Dal¬ 
matian vine growing had a special jx^iiod of prosperity especially 
from 1S78 to r8()o wlien Ihaiice, owing to the ravages of phylloxera 
in her own territory, began to purchase the larger quantities of wine 
from Dalmatia which caused the price to rise ten fold. The whole of 
the coastal area and the islands were covered by a continuous series 
of vineyards. In successful years tire Dalmatian yield amounts to 
1.5 millions of hectolitres — and in 1923 it was 750000 hi. The 
wine industry is the chief occupation of the inhabitants. 

Recently, considerable damage has been done by phylloxera and 
rc-cstablishment of the vines is being effected, American stocks being 
trsed for grafting. There has been no rtse in the export trade in wines 
during the last few years, but a distinct falling off. The following are 
among the causes: the uncertainty in exchange rates, interruption 
of commercial relations during the war period, taxation and customs 
difficulties; high price and delay in transport service which is also 
poorly organised. Before the war Dahnatia exported its better quali¬ 
ties of -wdne chiefly to Austria and Italy; at the present time there are 
no exports to Austria and very little wine is sent to Italy. 

In order to remedy the present conditions the Government has 
drafted a series of regulations, which, however, have not yet been 
put into operation, to the serious detriment of the export trade in 
wines. 

The co-operative wine making movement makes very little 
headway in these provinces. Co-operation is, however, well represented 
by the agricultural associations which bring together all branches of 
agriculture and are in the main societies of consumers. 

The development of production and the organisation of the ex¬ 
port trade should eventually make it possible for these provinces 
to export wines to the neighbouring countries which havq no wine 
production. By improving technical methods it should also be pos¬ 
sible to obtain a tyi)e of table wine of good flavour and if not of the 
h%hest quality, at any rate pure and wholesome and coming from a 
district exceptionally well suited for vine culture both as regards 
soil and climate. 

Ebon Markoot, 

Mmher of the Admimstmtm Committee of the 
Society of Rm$tm experts m the 

‘ Kingdom of ihe Seths, Croats md Stooems^ 

Belgrade, 
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FORMALISM IN BREEDING OF LIVE-STOCK 
AND MODERN RESEARCH ON HEREDITY. 


The characleirt to be aimed at in bleeding have for the most 
|)ait been settled by exjKnts at fairs or shows, but frequently compe¬ 
tition has jjlayed a decisive part in directly encouraging breeding 
for ceitaiii economic (lualities. There is no doubt that the rivalry 
between bleeders of butchers’ beasts has greatly contributed to the 
development of the jiresent type of cattle in England. 

Furthci, competition has been the cause of fixing a certain coat- 
coloui, 01 the position of the horns as characteristic of a particular 
bleed. This desire for uniformity has had the unfortunate result 
that domestic animals which do not conform to the standard, espe¬ 
cially as regard coat-coloiu, are often slaughtered, although not all 
the individuals were destined for breeding purposes. 

In the case of hor.sos, however, all the foals are kept, and therefore 
the tendency to uniformity is not so marked as in other live-stock, 
except in certain instances, where matched animals are required 
which justifies .severe measures being adopted to insure uniformity. 

In .sheep-breeding, rigorous selection is practised with the object 
of obtaining a white fleece, which is of real economic importance, 
since white wool dye.s more easily than coloured wool. 

The sheep-breeding industry ha.s, however, suffered from formal¬ 
ism, to which must be attributed the demand for a black muzzle 
in white Cheviots and although in spite of selection for many years, 
lambs with white muzzles frequently appear, this deviation from 
the accepted standard is considered of such importance that when a 
white-faced lamb is dropped by a Cheviot ewe, the fact is duly reg¬ 
istered in the Flock-book. Indeed I have seen flock-books in which 
the colour of the lamb's face was the only character, entered. Black 
patches on the ears and legs in the Cheviot breed are looked upon 
with disfavour. 

The thick coveriag of wool which is ie ngmur on the head of 
Shropshires and many Merinoes often interferes with the sight of the 
auimaJs as the wool comes over their eyes. 
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In our country, there is some reason in requhing that pigs should 
have a white coat, for the consumers often object to a dark skin, but 
in southern lauds, jiigmented swine are superior to others because 
they resist the sun better. Pure fornralisrn as regards colour has 
however, prevailed in some cases, since only the standard coat- 
colour is admissible in Berkshires, Polaud-Chinas etc. 

The long, pendant ears of many of our native breeds of pigs 
are another instance of the tendency to fonnalism 

The Barge Yorkshire should have a long, slightly turned-rrp 
snout, and long erect ears. These characters appear to be a hetero¬ 
zygous combination, for among the pigs of this breed there occur 
very frequently types with either the short snout of the Middle 
Yorkshire, or the long snout and pendant ears characteristic of 
the native swine. 

This strict adherence to various standard points may have great 
disadvantages in the breeding of sheep and pigs and may exclude the 
use of breeding airimals possessing the most important economic 
characters, although since these animals grow very rapidly, and the 
number of individuals from which to select is large, formalism does 
not exert such a deleterious influence from the economic standpoint 
as in the case of other live-stock that develop more slowly and whose 
sexual maturity is consequently later. 

The formalist school has, however, applied its theories es¬ 
pecially to large live-stock of slow development. The ailour and pat¬ 
tern of the coat have been regarded as of paramoimt importance, 
so that at no time has a selected animal of the Plains breed of Pied 
cattle been awarded a prize, or entcied in the Herdbook if its legs 
^owed the smallest black patch upon their white surface. 

Indeed, in Holland the cows are sent at calving-time to a pro¬ 
vince where irregularly marked calves are eligible for registration in 
the herdbook. 

The Hereford is a breed in. which coat-markings are regarded 
as of great importance. These cattle should have a white head, 
chest, and belly, white legs and tip to tail, while a white line runs 
along the back of the neck. For at least 70 years, this breed has 
been selected in order to fix these particular coat-markings, but in 
^ite of Pitt’s researches, homozygous markings have not been ob- 
tmned even in the best hues, and calves are regularly bom with 
too white about them. 

In the case, 6f the Pinagau cattle at Salzburg, as well as in that 
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of our IVk'tnark biced, certain coat-markings are required, and are 
in fact obtained, altbough individuals deviating from the type oc¬ 
cur fioni time to time. Very regular coat-markings are insisted upon 
for I’itizgau animals but the presence of too large a proportion of white 
is an habitual rule, in spite of selection being directed towards the stan¬ 
dard tyjjc. In the Telemark cattle, the thigh had formerly to be 
coloured, small patches on a white giound being regarded as a de¬ 
viation from type ; but both these types of marking are found in the 
progeny of pure-bred individuals. The present Director however of 
the Telemark Stock-Breeding Station no longer insists on self-coloured 
thigh in these cattle. An amusing instance can be cited of the 
manner in which a typical breed colour has been obtained in Norway. 
Both cross-bred and pure-blood Ayrshire were generally kept at 
Trondelangen at the beginning of 1890. At that time, there was a 
great cattle breeding movement in Norway, and the Director of 
Trondelagcn did all in his power to discover a local type as well as 
a national type. The first stage was the creation of the grey- 
coated “ beitstad " animal, but as this colour did not prove satisfac¬ 
tory, the Director .set to work to obtain from the Ayrshire breed and 
its crosses, cattle with a uniform red coat. The sire of this “ local ” 
type was a red, homos'.ygous Broita hull whose progeny were all self- 
coloured. 

Tliis local evolution of breeding in Norway brought in its train 
a number of special colour requirements. 

Of these the most characteristic is the demand for exclusively 
grey-coated cattle in the Province of More. This uniform grey col¬ 
our is due chiefly to a dominant decoloration factor changing black 
into grey, deep red into pale red, and light grey into w'hite which means 
a deviation from type. If, unfortunately, a heterozygous bull should 
make its appearance in this province, it might happen, since the 
quality of some of the colour factors is sufficient, that from small 
herds of 6-10 cows not a single heifer calf of the coat-colour required 
by the Director of the Stock-Breeding Station would be obtained. 

The colour of the muzzle is also a very important breed character. 
Shorthorn cows must never have a slate-coloured muzzle; this char¬ 
acter excludes the animals from the Herdbook in Germany while 
their registration in Denmark is a matter of considerable discussion. 

formalism has not only greatly extended its influence in deter¬ 
mining coat colour for we find that practical authorities on cattle breed¬ 
ing have also turned their attention to the horns and their position. 
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In Germany, appliances for giving lioins the required shape have been 
advertised. The bony excrescences occurring in horn 1 e.s.s breeds are 
not appreciated and in Norway, cows with these rudiments sell for 
lower prices than others 

As regards the external conformation of cattle, many points are 
required in Show animals, but the balance is kept between the intrely 
formalist and the wholely utilitarian standpoints. A well-foimed ud¬ 
der IS of practical importance. But it would not be justifiable to 
lay too much stress upon this character. Many of the external chai- 
acters required in Show animals are of no practical importance, and 
the disfavour with whicli a sloping croup in cattle is legaided appears 
unreasonable. 

As regards milking characters, the question appears to be settled 
to a certain extent since Gowen’s researches, for cows are regarded 
solely from the dairy point of view. No study has been made of milk¬ 
ing characters in bulls, but it seems unlikely that any character in 
the sire should influence the milk yielding capacity of its female 
progeny. 

It can well be understood that before the laws of heredity 
were known, much economic importance was attributed to the exter¬ 
nal characters of domestic animals. Now, however, on the contrary 
there is no reason to preserve the formal characters of the breed, 
because we know that the chromosomes arc the bearers of heredity 
in the case of all living organisms, and that this heredity in any 
given species is more complicated in proportion as the number of 
chromosomes increases. 

The number of pairs of cliromosomes present in the following 
domestic animals is: pip 20, large cattle 16-17) horse 19, but 
these figures are increassed by the possible combinations, which, in the 
case of swine, are most numerous and varied. 

In our domestic animals, there are so many important eco- 
omic characters to he discovered by selection and these characters 
depend upon such a large number of hereditary factors, that it is 
impossible for the breeder to pay attention to any qualities not having 
great practical importance. The only reason justifying selection 
directed to obtaining a character of no economic value would be the 
hopd of discovering a combination of hereditary factors that would 
in its turn give rise to an important economic quality. The only 
tn^ans of discovering such a combination would be to adopt the me¬ 
thods of AsmtAmM'k in his researches on the functional characters 
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of hornless cattle as compared with those of horned cattle. As, how¬ 
ever, his work is by no means free of bias, it does not merit further 
mention. ()n account of the laige number of chiomosomes possess¬ 
ed by mu laificst (iomc'stic aiiituals, it is very luilikely that sufficient¬ 
ly pow'ciful combinations will be found to be of any practical 
tility. 

The modern dm'tiine of heiedity shows clearly that the method 
adopted for the elimination of xecessive, atyi>ic breed characters is 
quite useless. Refuge has been taken in killing, or excluding from 
breeding, all animals that do not reach the required standard. • 

In most of these instances of formalist selection, the difference 
betw'eon the typical and the atyincal individual depends upon a single 
heieditaiy factor, so that it is possible to calculate how quickly 
the number of rece.ssives can be reduced as soon as these are excluded. 

Suppo.se that there are in a herd at first dominant homo¬ 
zygous (pure) individuals, dominant heterozygous (impure) in¬ 
dividuals and the number of the recessives wiU decrease 

in geometrical inogression, and m the first generation, the propor¬ 
tion of recessives will be 7, in the second 7i(» in the third 7 j 5 etc (i). 

The number of helerezygous individuals will in its turn fall in 
the same proportion being in the first generation Ys in the se¬ 
cond ‘7 jo. in the third “/ji etc. {2). 

This, however, supposes that the pure and the impure dominants 
have the same chance, but this is practically not the case. “ Matadors ’ ’ 
occur naturally amongst both the pm:e and the impure dominants. 
It iiuLst he remembered that in this combination if both the pure and 
imjmrc had the .same chance, thc-latter would be reduced to 15.3 % 
in the loth generation, provided all the recessives had been elimin¬ 
ated during this time. Kven in the loth generation it is possible 
to meet with a " Matador ” that is heterozygous as regards the 
factor in question, and then the results of the preceding selections 
are soon lost. 

We have in Norway, two striking instances of the manner in 
which Matadors have rendered abortive efforts to obtain uniformity. 


(r) The formula for calculatmg the number of receasivesis as follows: 
being the aumfoer of generations, 

2{n 4* x) 

( 2 ) The formtila for the number of hetereaygous individuals is , 

ing the number of generations. 

5 — 


ft foe- 
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Formerly, it was required that all horses in the eastern districts 
should have either a black, or a brown coat. This goal had been 
almost reached because “ Dalegudbrand 446 ” and “ Diaupncr 613 ” 
were two black Matadors in which the hereditary factor for led 
was lacking The triumph was, howcvei, of shoit duration. 

“ Draupner ” sired “ Erinnn 825 ” which possessed the factor 
for led and thus the resistance to this colour was biokon. 

Colour transmission in the Aberdeen-Angus breed may be cited 
as an instance where the troublesome recessive factors have not 
been got rid of, even by the elimination of the recessive individuals. 
For at least 50 years, a selection of entirely black individuals was 
caiiied out within this bleed, but according to Watson, red calves, 
or calves with the objectionable white spots on their legs, were of 
frequent occurrence. 

Naturally, it is possible to obtain a breed homozygous as regards 
the dominant hereditary factor required, provided all individuals 
that are heterozygous for the recessive hereditary factor are eliminated, 
but no-one would like to take upon himself the responsibility of 
rejecting a breeding animal with a good hereditary record of impor¬ 
tant economic qualities, even if it were heterozygous for an heredit¬ 
ary factor of no practical value 

It is quite certain that if the breeding authorities were for in¬ 
stance, to exclude from the Herdbook and refuse prizes to all cattle 
produemg a red calf, such calveswould very rarely make their appear¬ 
ance in that breed. The struggle against characters depending upon 
hereditary recessive factors is, and will remain, fruitless; therefore 
there is no reason in burdening the practical breeder with the expense 
entailed. 

It is different where we have to do with characters depending 
on hereditary factors that have pioved to be more, or loss, complete¬ 
ly dominant In this case, it is possible to eliminate entirely aU 
undesirable characters, although great injury may be caused if this 
elimination is pushed to undue lengths. We are well aware from the 
study of the origin of the various breeds that the individuals form¬ 
ing the original stock and maintaining the breeds were few in number 
end that some of them may have been the offspring of anitnalc! pos- 
an undesirable hereditary dominant factor. The Bnglish 
race-horse is a striking example of this possibility and affords an in¬ 
stance of the manner in which a stallion possessing a rare dominant 
yiatacter can transmit this character to its descendants. “ Te- 
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tiaicli ”, a stalUoii with a dapplc-gtey coat (due to absence of pig- 
ineni), sired foals tliai wcie classed among the first on the list of prize- 
wiiuKus, while one actnally eanied oil a first prize The dapple- 
grev cotil which dejieuds on an hereditary dominant factor was 
veiy nneomnion uiiiong Ihiglish thorough-breds in the time of " Te- 
traich ” but a "Maladoj ” with this coloured coat was, however, 
piotiuced by them. 

As legtuds the characters di'pendant on hereditary factors that 
are more oi less dominant, and have no direct economic importance, 
they should perhaps be carefully eliminated. 

Modem leseaiches on heieditaiy and on the origin of zootech- 
nical breeds clearly .shenv that in the case of breeding domestic an¬ 
imals for utility piupo.scs we are unable to choose characters that 
do not posse,ss a direct, or indirect economic importance. 


Ch. Wribdt, 

Oficial Techmcdl Adv%sef 
on Qimttom of BetcMy* Norway, 



THE PREPARATION OF HAY BY MEANS 
OF COVERED SILOS OF THE CREMASCAN TYPE. 


Historicai. Notrs. 

Tlie first published account of burying forage in pits, or 
trenches, that we have so far met with (i) is to be found in a 
work written m 1786 by Prof. John Symonds (s) of the Univeisity 
of Cambridge (England), which refers to studies made in Italy 
on the use of leaves in the feeding of live-stock in the follow¬ 
ing terms. “ Of the various kinds of winter forage used in Italy, 
leaves are some of the most important, but considerable care is ne¬ 
cessary to keep them in good condition. The leaves must be gathered 
in September, or the beginning of October, during the hottest hours 
of the days. They are then spread out to dry in the sun for 3 to 4 
hours, after which they are placed in wooden boxes, subjected to great 
pressure, and finally covered with sand, or else buried in a trench 
over which strawis spread, the whole being covered with sand and clay ” 

The practice of silaging forage therefore possibly originated in 
Italy, and certainly the Italian farmers, thoi^jh they possessed 
no silos, well understood the principles governing the .systematic 
conservation of forage in silos, viz. ‘ 

i) Partial drying of the forage; 2) exclusion of air. 

P'rom Italy, the practice seems to have extended to h'raiice, 
England, Germany and America. The box and the primitive trench 
have now been transformed into receptacles on the surface of tlie 
ground and made of masonry, cement, or sometimes wood, but the 
general structure of the silos has never been altered and forage silos 
have always been open. 

In practice, however, the results obtained have always been 
uncertain when the silage was of a delicate grass type, no matter 
whether the sweet silage, or acid silage method was adopted, for the 
product was always too add, and thus if fed exdusively to stock. 


(i) Siloy, mi Manw Mii,E8 , OroEge Judd Compray, rgiS, Nuw York, 

(a) AmaJs of Vol, it, p, 307. 
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proved injurious; furtJicr, it was impregnated with the character¬ 
istic and unpleasant smell of the silo. 

On the other hand, when tliis method was adopted in the case 
of coarse forage, especially in that of maize, or leaves, excellent re¬ 
sults were obtained. Tti Ameiica, where as a rule, only maize is 
silaged, the number of .silos has risen to hundreds of thousands the 
number of fainis now ttsitig them being 900000 as against 300000 
(Biatistics of ic)lb). 


Tim Silo. 

The Cover. — ,Silos in Kurope arc, as a rule covered, when full, 
with a kind of lid made of earth, or other heavy substances with, 
or without, wooden beams at the bottom. 

In America, on the other hand, the idea of constructing high, 
narrow, tubular silos has made it less necessary to cover the silo 
with earth, or some similar substance, and owing to the high cost of 
labour it is more economical to let about one metre of silage rot, 
rather than to incur the expense of carrying heavy materials to a 
height of fiftc'cn, twenty or more metres. 

Carbon dioxide. - Carbon dioxide is regarded as the chief fac¬ 
tor of the good conservation of forage in the Cremascan type of silo. 

This gas is always produced in large masses of forage, whether 
the herbage is quite dry, entirely fresh, or partly dried, and has the 
same value in the .silage process as alcohol in the fermentation of wine. 

The phenomena giving rise to carbon dioxide ate almost identical 
in the fermentation vat and the mass of forage, but whereas in the 
fermentation of the must, it is the alcohol that checks and arr^ 
fermentation, in the so-called dry fermentation of the forage (which 
is produced by tlie intercellular respiration of the plant tissues that 
are obliged to live without contact with the oxygen of the atmosphere), 
the carbon dioxide regulates and stops the process. Therefore the 
principal aim in the Cremascan type of silo is to obtain the maximum 
utilisation of the carbon dioxide. 

This gas is not respirable by plants any more than by animals, 
although naturally the latter are more sensitive to its presence. 

Plants are not killed by carbon dioxide unless the percentage 
in the air rises to from ao to 40 % > smaller amounts only impede 
their vital functions. Indeed, 10 % of CO, has a beneficial effect 
upon the coiBervatioa of fors^e in silos, since it reduces the heating 
of the ma^ and prevents the devdopmmit of moulds. ^ 
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BowuB Sixos. — The good effect of CO, upon the conservation 
of forages in silos was clearly proved by the following experiment ■ 
partly dried grass, still retaining 30-40 % of moisture, when introduc¬ 
ed into a wide-mouthed white glass bottle closed with a rubber stopiier 
was found to keep excellently. No moukls or putiid fermentation 
developed, as the air was charged with carbon dioxide. The .same 
phenomenon is repeated, but to avaiying extent, in any shape of silo. 

Targe quantities of this valuable preservative gas escape, from 
the silos of the t3rpe we will call European, viz., of the primitive Goi?- 
FARD type which are only 4-5 metres high but large and square. 
In Table I arc given the data of three silos of the above ty})e filled 
with grass (fourth cut from neighbouring meadow) during the first 
sixteen days of fermentation. 


Tabxb I. — Amount of Carbon Dioxide accumulated in the Silo. 


Bays 

% 

CO* m the air of the silo 

of storage in silo 

Silo I 

Silo II 

vSUo ni 

I 

23 

T 7 

30 

2 

35 

27 

42 

4 

29 

33 

•^5 

8 

31 

33 

f 29 

16 j 

25 

31 

32 


Thus the amount of CO, that escaped never exceeded 40 %. 
In Table II, the data refer to the Cremescan type, with impermeable 
cover, and filled with fresh grass. 


Tabx:® II. — Accumulation of CO^ in Silos of the Cremascan Type. 


X>&.y$ of storage iu dito 


% c<>» 


V» (X2liottrs) 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

It 

12 

H 

t6 


^5 

50 

70 

75 

78 

82 

82 

% 

8^ 

86 

87 

88 
90 

90 

91 
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Therefore in the Creniascan type of silo, the carbon dioxide in¬ 
creases gradually and continually beneath the cover. This consti¬ 
tutes the .supciiority of silos with gas-impermeable covers over the 
old typt‘ of silos whether Aineiicaii, or European. 

Eig- ,59 shows the wmking of those three types as regards the ac¬ 
cumulation of carbon dioxide. 



Heatino. 

In silos with covers, the CO, stops the vital processes of the 
edb, thus preventing any rise in temperature in the mass. 

The fact that no rise of temperature tabes place is one of the spe- 
cial cliatacters of our type of sil^e process; it has been ascertained 
that no heating occurs in a mass of green fodder packed into the sdos 
provided with covers. In the case of some of the first of these silos 
made in 1913, and used at the Agricultural School of Orzivecc 
(Brescia), the temperature of the forage on the day it w^ put into 
the silo (at the of Novembef), to® C. and did not tw, 
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indeed, it fell slightly owing to the winter tetnperatuie. during the 
three months it loniained in the silo. 

The liigh percentage ol CO on the one hand ajid the .ibsence 
of any heating on the othei an* very iuipoitant faotois fur the good 
conservation of forage Acid hacteiiu and fetineiit.s, howevi'i, rle* 
velo]j freely in the presence ot this gas when the forage has ht'en put 
quite green into the silo. Urrder this eoridition, the cell-s:ip esrides 
from the plant tissues nndcr the action of the jnx’ssnre (.'xmted in 
the interior of the .silo. The cell sap of forage is itstdf acid aittl forms 
a suitable mediniu for acid-fornririg fernreirts irr general. As a nsnlt 
of acid fernreritation, the sugars aliTtosi entirely disappear, as is 
seen by the Irgrtres (I'ablc III) obtained from bacteriirl anah .ses nrade 
for the purpose of estinrating the decrease in the stigans of forage si¬ 
loed while still green. 

It was, however, found that although the bacterial fermentation 
was in no way interfered with, yet since the activity of the life-pro¬ 
cesses (intercellular respiration, etc.) were reduced, all the sugars 
did not disappear. In the case in question, the loss amounted to 

51-41 %• 

Table III. — Decrease in sugar and development of tHicro-oyganisms 
in fresh grass stored in a Cremascan sHo. 




PcrccttUge ot sugar 

No. ot f)actcriu per gm, 



(glucose) 

OaS" gewcrathig 

Non giw generating 

Gtaas at time of storing in silo 


8000 

40 000 

After I <lay 

» 1 


50 000 

i 000 000 

» 2 day« 

)> 

jr*oo 

1 ^00 000 

8 oou 000 

» 4 » 

)> 

0.80 

X Zi) 000 000 

4m 000 000 

» 8 » 

» 

0.72 

T 50 000 000 

Ooo 000 ODO 

iG » 

» 

0,70 

70 000 000 

100 0<K> 000 

» t month 

» 

O.hy 

10000000 

50 000 000 

» months 

w 

0.68 

0 000 000 

30 000 000 

» 3 » 

)) 

0.65 

10 000 000 

30 000 000 


In covered silos, since it is possible to treat half dried forage, this 
acid-generating fermentation, which also destroys useful substances, 
can be wholly eliminated. 

The old type of silo was always filled with green (living), though 
slightly withered grass, in order that the intense fermentation should 
prevent any putrid fermentation. 

In a Cremascan silo, where all the preservative action of the car- 
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boti dioxide is ealled into play, image witli a low moisture content 
and kept under conditions wholly excluding bacterial fermentation, 
can safely be siloed. This fermentation, however, only occurs when 
mitiilive substances exude through the cell walls But if the moist¬ 
ure content is reduc'ed 50 % by diymg, no sucli substances can come 
fioiu the half-diied cells, even under the intense pressure produced 
in the silo. The nunibci of bacteria present in a silo filled with par¬ 
tially dried grass which has lost 50 % of its moisture content is 
therefore almost nil as can be seen from the data given sub¬ 
sequently. 

In such forage, howevei, not only is bacterial fermentation di¬ 
minished, but the biological phenomena are reduced to their lowest 
terms, since the partial drying of the cells lowers their vital activity, 
and at the same time, the dcpicssing eflect of the CO„ is more intensely 
felt. 

Thu,s, in proportion to the decrease in the vital force of the forage 
there is a corresponding fall in its acidity and in the consumption 
of the sugars after the months during which the forage is normally 
kept in the silo, as is seen by Table IV. 


Table IV. - • Loss of moisture, aciiiiy and sugars and development 
of micro-organisms in hay silage. 






I4OSS 

No Qf 

lyOSS of 




of ittoisturc 

of nddity 

micto-organasms 

sugars 




% 

% 

per gm 

% 

After 

t treatment . 

12 00 

0*5 \ 

2 000 

12,3 

)) 

SI days’ 

1) , . * 


0.65 

2 000 


» 

4 w 

» , . 


0,70 i 

3 000 

21.1 

)i 

a » 


40/12 

0.71 i 

8 000 

26,2 

)) 

16 n 

» . * , 

53.24 

0.S2 

30 000 

SM 

» 

t monllr 

» . 4 * 

01,63 j 

l/>0 1 

40 000 

45*4 

» 

a moiittei 

» » 4 . 

60,20 

1.83 

60 000 

49.2 

» 

4 )) 

» . 4 , 

7B.OO 

1.96 

loo 000 

53^.41 


Protein substances. 

When partly dried forage is silaged, no changes due to the Hfe-pro- 
cesses taking place in the mass occur in the protein substances, as 
has been ascertanied by our repeated analyses. Even if quite fr^ 
grass is put into the silo the protein substances are but little attacked 
as is shown by Ihe following Table. 
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Table V. — Breaking down of the protein substances 
present in green forage silaged in a covered silo. 






Total NitroL(cn 

Via 





% 


After 

X day’s treatment , 


0,728 



2 days* 

» 


0 728 



4 » 

» 


0730 


n 

8 J> 

» 

♦ . . 

0727 


D 

16 » 

» 

. . . . 

0 731 


» 

I mon til’s 

» . 

. 

0 72S 


» 

I months* 

» 

. 

0.727 


» 

4 » 

» . . 

• * 

0 73 <^ 



(vSiut/c‘i) % 


O, 

0.37 i 
0 . 3^0 
o.3'^9 
0M4 
0 35 ^ 
0.360 
0.360 


On estimating with. Stutzer’s solution the percentage of insoluble 
nitrogen that has gradually become soluble during the 4 months 
the forage has been in the silo it is found, taking as a basis the above 
figures, that only 3 99 % of the protein substances have undergone 
retrogradation, which is very little when compared with the 10 to 
30 % of the protein matter that is broken up when the old type of 
open silo is used 

Therrfore with covered silos, it is possible, in the case of partially 
dried forage, to conserve the silage without losing more than a por¬ 
tion of the total sugars and with no alteration in the protein substances. 

The silage produced in these silos possesses nearly all the orga¬ 
noleptic properties of hay properly so-called, and has a very pleasant 
smell, wMle it has the following advantages as compared with ordinary 
hay. 


Advantages op silage hay. 

I) No flowers, or leaves are lost, for the partially dried grass 
does not shed its delicate and most nutritive parts (stalks, leaves 
and flowers) many of which often remain on the ground when the 
hay is allowed to become quite dry. 

II) Silage hay is more digestible than other hay for it is in a 
soft condition, owing to its Idgh moisture content (30-35 %, (whereas 
the percentage of moisture present in ordinary hay is only 12-14 %) 
and is therrfore better masticated and ruminated by cattle. 

HI) E’er the above reasons, hay silage although richer in 
hmistuie than ordinary hay has only a slighter lower nutritive value. 









Bxo 6 o, — Tubular silo of tlie Cremascan Tj^pe iu reinxoiced concrete ^ith “ ballatoio 

(gallery). 
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and thus has the great advantage of increasing the profits hy at least 
one-thiid. In fact, roo kg. of grass or eighteen to twenty kg. of or¬ 
dinary hay (which is about the ration for a full sized dairy cow) 
would make on an average thirty to thirty-five kg. of silage, or l ^ 
rations for adult cattle which normally consume twenty to twenty- 
five kg. of hay silage. Hence, a certain saving of 30-40 % can be effect¬ 
ed by using hay silage. 

IV) Hay silage requires less labour than hay, therefore fewer 
workers are employed which reduces the wages-bill by at least one- 
tlurd. 

V) The forage suffers less injury from atmospheric conditions, 
as it remains a shorter time on the field, and is less exposed to rain. 
Further, even if it is wetted, the damage done is less, for the forage is 
at that time always in its first drying period. 

VI) Early and late cuts can be used that could not be made 
into hay, and therefore the agriculturist has more liberty in the 
choice of the time to cut Iris forage. 

VII) Hay silage does not leave debris because being soft, 
the tissues are elastic and the flowers and leaves do not break off 
and fall. Much less does it produce dust, which is very injurious 
to all animals, and to horses in particular, for it causes cough and 
irritation. 

VIII) Since silaged hay is subjected to great pressure, the 
same cubic space contains three or four times more by weight of hay 
silage than of ordinary hay which effects an economy of storage 
room. 

IX) Finally, hay silage not being liable to combustion, cannot 
set fire to the silos, if these are made of masonry, or reinforced con¬ 
crete. For all these reasons, the cost of sil^e construction has always 
been paid off in a few years, generally in two or three, but in some very 
fortunate instances, even the first year of use. 

Construction or the Sieos. 

The adoption of a gas-impermeable cover in the Cremascan 
type of sfio, has been followed by a further innovation viz., the 
compr^sion. of the cover. At first, this pr^ure was obtained by 
tneis«j® of an attachinent. screw, by which, the silos were turned into 
^pr^s^ ’with;'the screw.in the centre while the 
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screw exerted its force above the cover by means of an arrange¬ 
ment of beams and boards. 

Tins method, howevci, which was employed in the first mechan¬ 
ical pressure silo.s that were tested experimentally m and n.sed 

piactjcally for the first time bj"^ Conte (ladclo Vimrrcvti Sansr- 
VBRINO of Ciema (August 1913) has the great disadvantage of iK-ing 
very difficult to carry out. It was necessary during several days of 
the first period of treatment for a man to work the compre.ssing screw, 
which entailed considerable trouble on a farm. Afterwards, the pre,s- 
sure was obtained from weights, this system being ])ractised ior the 
first time by Cav. lyUigi Abrocciiio of Crema. These* weights are 
piled upon the cover during the last period of treatment. In order 
to facilitate the transt)ort of these weights whicli are very heavy 
in the case of large silos (as is shown by our photographs), 70-80 
quintals per 3-4 square metre of cover .surface, a so-called “ ballatoio ” 
was made in the silos, which collects the weights that are to be loaded 
on to the cover of the silo. The “ ballatoio ” gives to tubular silos 
of the Cremascan type made in reinforced concrete the special shape 
shown in the photograph reproduced in fig. 60. The Cremascan type 
of silo is being rapidly adopted in different parts of Italy. The 
Travelling Schools of Milan, Parma, Salerno, and Udine have pub¬ 
lished propaganda pamphlets, and the Ministry of Agriculture has 
announced a competition. Many industrial firms make a speciality 
of this particular kind of silo. 

There are over a thousand Cremascan silos at present working 
in Italy. The good reception tliey have met with from agriculturists 
is essentially due to the fact that the product leaving these silos 
is never ill-smelling and acid, .such as is produced in the old type 
of silo if forage of the “ grass tyi>e ” is silaged, but possesses all 
the characters of ordinary hay. For this reason, Cremascan silos 
are no longer used for making acid forages, but are employed for the 
preparation of a special kind of hay. 

Franco Samarani, 

. Dmclor of the Hxpermmt Station of 

’ Agricultural Bacteriology, of Cmna 
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Soil Science. 

305. Solubility of Limestones as related to their Physical Properties. 

Mour.AN, 1 ^' aiul SAtTMH, R, M (Ohio State ITiiiversity) Sotl Science, 
VoL XV, No. pp, i<)3 303, 3 %«. Balthiiore, Md., 1923. 

The atiiliors cnn<iti(k‘ that with particles of the size ordinarily found 
in agrkuliuud guniiHl limeHtoue theie is no apparent relationship between 
the rale of solubility in add soils and any physical property of the rock 
matcnaL The rate of solubility is very largely influenced by the relative 
amount of inagnehiuni carbonate in the material. With coarse particles, 
the deciease<l solubility may be of considerable significance 

The fincn* the material is ground, the less important this factor becomes, 
and with liniestime ctmtaining 100-inesh material, it is believed that the 
rate of solubility of doloniitic stones would be sufficiently rapid for all 
practical purposes. B v. S. 

306. Relation between Calcium Carbonate, certain Fertilizer Chemicals 

and the Soli Solution. 

Moust; F W, Soil VoL XV, Ko.2,p. 75-9^- Baltimore, Md„ 1923. 

In this ptiper the author states that when solid calcium carbonate 
exists in the soil in contact with the soil solution, the concentration of 
calcium ctirbomite ih the solution is dependent upon the amount of car¬ 
bon dioxide in the soil-air and is independent of the amount of calcium 
carbonate in reserve. B. v. S. 

307. Availability of Adsorbed Phosphorus. 

WiWY, R. C. and Cordon, N. B (University of Maryland). Sotl 
Science, Vol XV, No. 5, pp. 37X-373, t fig Baltimore, Md., 1923. 

The author has shown in this investigation that phosphorus which 
has been adsorbed by soil colloids and which cannot be leached out 
,water is avmlable for plant food. ' B. v. S. 
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308 Adsorption and Replacement of Plant Food in Colloidal Oxides 
of Iron and Aluminum, 

I,iCHri^NWAi;NKR, I) C, FiyENNKR, A h and Cordon, H N. E. Soil 
Science, Vol XV, N 3, p 157-165, figs. 2. Baliiniorc, Md , 1923. 

The authors prepared colloidal oxides of iron and aluminum in order 
to find their maximum adsorption from some of the solutions that are 
commonly used in plant nutrition work. They then tried to find the ne¬ 
cessary conditions for the replacement of this plant food, ' The results 
are summarised as follows 

1, Nitrates suffered only slight adsorption while the sulphates, 
and particularly the phosphates, suffered large adsorption. 

2 The order of adsorption of the cations is calcium, magnesium 
potassium, while the order in the case of the anions is phosphate, sulphate 
and nitrate. 

3. The time required for equilibrimn to he established was a function 
of the amount of shaking and the rate of adsorption. 

4. The adsorption was specific. 

5. With solutions of the same salt, the amount of adsorption increas¬ 
ed with an increase of concentration. , 

6. The adsorption of a metallic ion depended upon its accompany¬ 
ing negative ion. The converse is true but to a much less degree. 

7. The p.itrates and sulphates absorbed by the hydrogels can be en¬ 
tirely leached out by water while only about one-third of the adsorbed 
phosphates can be removed by leaching with water 

8. Only the water-leachable material followed the adsorption equil¬ 
ibrium law. D. V. S. 

309, Effect of Absorption and other Factors on certain Plant Food 
and an Improvement for their Estimation. Constituents obtained 
in the dilute Nitric Acid Digestion of Soils. 

Shedi), O M (Kentucky Agricultural Kxpeimient Station), Soil Science, 
Vol. XV, No 5, p 383-393 Baltimore, Md, 1923. 

The author’s experiments indicate that obsorption in some soils is a 
factor which may appreciably affect results obtained for certain plant- 
food constituents in the 0 2 N nitric acid digestion as ordinarily employed. 
The author therefore prefers a short digestion. D. v. S. 

t 

310. The Effect of Gypsum on Iowa Soils. 

Eedmau, h W Soil Saence, Vol. XV, No 2, pp 137-155. Baltimore. Md., 

1923- 

The au-tiior describes the effect of gypsum on different types of soils. 
In ^me types' the gypsum affected the soU. phosphorus and the soil potas- 
ehitai, tendering both more soluble in a water-extract. All the gypsum 
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treatments were imfavorabk to nitrification* A gypvSum treatment is 
impoitant as a supply of sulphur, because the amount of sulphur lost m 
the drainage is far greater than that added to the soil in the rain water. 

D. V. S. 


A Note on Soil Reaction Studies. 

Kakkakicr, P. P") (Kentucky Agiicultural Experiment Station) Soil 
Sekme, Voh XV, Ko (>, pp 73-478* Ballmiorc, Md, 1923 

The author of this paper made lime requirement determinations and 
hydiogen-iou concentration tests in connection with the yield of red clo¬ 
ver in the field* The results have not been presented as a basis for any 
conclusions, but the author notes the close correlation between limestone 
ticatmeut or presence of limestone material in soil and hydrogen-ion 
concentration. B* v S. 

312*. Studies on the Hydrogen-Ion Concentration of the Soil and its 

Significance as regards Vegetation, especially to Natural Distri¬ 
bution of Plants. 

Ol^KN C. Camples fendm des travem^ du Lahoralotn CatUher^e Vol 15, 
N. I, p, 1-166, Bg. 27, bibliography. Copenhagen, 1923 

The object of the present research, which was begun during the autumn 
of 19x6, was to examine the relation of the higher plants to the hydrogen-ion 
concentration in their natural vsubstratum, namely, the soil Especially 
it has been the object to examine whether the hydrogen ion concentration 
in the soil plays a dominant part as a plant distnbuting factor in nature, 
and the investigations, therefore, are essentially of an ecological nature 

The researches include meadow and forest formation (i) as also some 
formations on open mineral soil. Eor the botanical analysis of the forma¬ 
tions, the formation-statistical method has been used. When using this 
method a number of trial areas, each of o.i are selected of the for¬ 
mation which is to be examined* 

By stating for each species the percentage in which it is found in the 
selected trial areas, figures are obtained, which express the frequency of 
the species in the formation. (See further Raunkjaer 1909, 

Ikt the determination of the hydrogen ion concentration of the soil samples 
the author has partly used the electrometric method, partly the colori¬ 
metric (both methods elaborated and described, by S, P. S0rm$m 1909). 
When the colorimetric measurements are executed with careful observa¬ 
tion of the rules laid down by the author and with special indicators, suf¬ 
ficiently exact results, i. e. results conformable to the electrometric mea- 

(x) The word formation ’* is used to designate the smallest phyto-geographical unity; 
alt plant communities the specific composition and appearance of which are essentially aUhe 
and tlic dominating species of which are the same, belong to the same formation. 
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suremeiits are obtained Tire autbor never recorded a greater difference 
than o 2 between the results of the two methods as legards the meadow 
soil and lorest soil, mentioned in this tieatise AvS regards arable land 
greater deviatioiivS were found ; the difference might here sometimes amount 
to 0.5 in the pH value 

It vseems that the concentration of hydrogen-ious in the soil extracts 
decreases, when the carbonic acid is diiven off by conducting air not con¬ 
taining carbonic acid through the soil (for pll values of the extracts gieater 
than 4). 

The concentration of hydrogen-ions of the extract was almost the same, 
whether they were the result ot extracting 70 cc. of soil witli 70 cc of 
water or with the double volume 

The difference between the pH value of the soil liquid, piessed out of 
samples of forest soils, and that of the extract is not very great; it is 
greatCvSt for the soils the pH value ot which lies between 4.3 and 6 3, 
and smallest foi the very acid ones. When the hydrogen-ion coucciitratioii 
of the soil extract docs not deviate more from that of the soil liquid than 
about o 4, this is of course due to the fact that the soil contains buffer (i) 

The hydrogen-ion concentration is of couise not the same m all habitats 
where the composition and physiognomy of the vegetation are identical; 
within the same homogenous habitat the deviations can go up to o 5 
in pH value ; fuithermore, two soil samples taken from the vSame spot 
can deviate up to 0.2-0 3 pH; no essential differences appeared whether 
the soil samples were taken at a depth of 5.10 or 20 cm. It was not possible 
eithei to observe any fixed influence of the season. The concentration 
of hydrogen-ions in the very acid soils, and in the raw humiivS soils, 
is most constant. 

The author also examined the transformation processes oi nitrogen 
in the soil. The samples were divided into two equal parts; in one half 
the volume of nitrate and ammonia was determined at once, the other 
half was put into a jar and stood for a month covered with a glass sheet, 
and was then analysed. The amount ot nitrate and ammonia were ex¬ 
pressed in mg. per kilo of dry soil. 

For the determination of the nitrate, the phenol distilphonic acid 
method was used; this is a colorimetric method giving coirect results within 
a limit of ± 4 % 

As the ammonia is highly absoibed by the soil and consequently only 
a part is found in an aqueous extract of a soil sample, the extraction 
was made with 0,5 N sodium chloride solution in which cxtiact the total 
amount of ammonia will be found (Vaemari 1912), The ammonia was 
distilled and determined according to Nesseer (see Richmond 1918). 

In order to determine the contents of the soil of easily soluble mineral 
pl^nt nutrients in some of the extracts, the quantity of potassium, phos¬ 
phate and calcium was determined (methods of Mitscherxach 1907,1917). 

The author then gives in 16 tables the analysis of meadow habitats 

(i) A soluUoti IS said to contain bndcf if an suldition of small quantxiies of add or base 
does not essentially alter its bydrogen-ion concentraUon. 

C»t*1 
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and their vegetation lor different pH classes and in ir tables the analysis 
of forest soil habitats Also in 2 tables the transformation processes of 
the nitrogen in meadow and forest soils for different values of pH. 

When a forest is cut an alteration of the vegetation takes place and at 
the same time an alteration of the hydrogen-ion concentratoin 

Investigations have shown that the hydrogen ion concentration in 
natural Danish soils lies between the limits 3.4 and 8.0 expressed in pH and 
that the comi>osition of the vegetation depends on the hydrogen-ion con¬ 
centration of the soil, as the single species are only found on soil^ the 
hydrogen-ion concentration of which lies within a certain range of hydro¬ 
gen-ion concentration characteristic for each single species. Within this 
range is another narrower range in which the species has its greatest 
average frequency. 

When the formations aie not too pooi in species, it is possible to 
conclude from the composition of the vegetation, the hydrogen ion con¬ 
centration of the soil. It appears that both the number of the species as 
well as their average density, are greatest on soils with a hydrogen-ion 
concentration which lies near the neutral point; by increasing hydrogen- 
ion concentration of the soil the number of the species and their density, 
decrease generally. 

Ill the case of a number of water culture experiments it appeared that 
species which in natme are found only on very acid soil (acid soil plants) 
reached their fullest development in nutrient solutions, with pH values 
neat 4, while species that in nature are found only on slightly acid, neutral 
and alkaline soil (alkaline soil plants) reached thair most vigorous growth 
in nutrient liquids, the pH values of which were between 6 and 7. In 
the slightly acid nutrient solutions, in which alkaline soil plants reached 
their fullest development, the acid soil plants did not thrive well and be¬ 
came chlorotic. 

The hydrogen ion concentration of the soil plays an essential part 
as a plant distributing factor. It may be a question of both direct and 
indirect effect. Direct: i) the influence of the hydrogen-ion concentra¬ 
tion on the contents of mineral plant nutrients of the soil; 2} its influence 
on the course of the transformation processes of nitrogen, especially 
nitrification, as this is said to be more active in neutral and alkaline soils, 
and weak or absent in the very acid ones; 3) its influence on the solu¬ 
bility of the aluminium compounds of the soil. 

1) The very add soils are generally considered as those poorest 
in mineral plant nutrients, while the neutral and atkaline soils are con¬ 
sidered to be the richest. It appears from the investigations that this as 
a general rule is not correct, for although the most acid soils have been 
shown to be poor in mineral plant nntrients, especially in phosphates, 
the very alkaUne soils, i. e. the soils essentially consisting of calcium car¬ 
bonate, may be extremely deficient in these nutrients.^ If it was not the 
different hydrogen-ion concentration of the soils examined, but their dif¬ 
ferent content of plant nutrients (which was the cause of their different 
vegetation), the acid soil deficient in nutrients must resemble the alkaline 
soils under similar conditions, but this is certainly not the case. 

inti 
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2) It seems fttitlaermore from the investigations that theie does 
not exist in general any closer connection between the intensity of ni¬ 
trification and the hydrogen-ion concentration of the soil, and that con¬ 
siderable quantities of nitrate may be termed in very acid vsoils. In the 
acid soils more ammonia nitrogen wiU as a rule be found than in the neutral 
and alkaline ones, in which the whole quantity of nitrogen liberated, 
is quickly transformed into nitrate. Only in the most acid soils, i, e. 
in the highmoor peat, in the heath soils and in most raw humus soils, 
nitrification does not take place. The theory advanced by Bear and other 
investigators that acid soil plants are those that are able to use ammonia 
nitrogen while alkaline soil plants require nitrate nitrogen, and therefore 
cannot thrive in very acid soils, in which the nitrification is poor or wanting, 
is not correct as experiments have proved that ammonia nitrogen and ni¬ 
trate nitrogen are of the same value as sources of nitrogen in both cases. 

3) Culture experiment have proved that the plants found on acid 
and alkaline soil respectively, generally do not react differently to alumin¬ 
ium compounds in solution; aluminium-ions are not toxic to alkaline 
plants in general. 

Therefore it is probable that it is the hydrogen-ion concentration of 
the soil as such which exercises a considerable influence on the composition 
of the vegetation. D v S 

313 Effect of Reaction on Legumes and Cereals. 

I — Bryan, O. C. Effect of reaction on growth, nodule formation, and 
calcium content of Alfalfa, Alsike Clover and Red Clover. Soil Science, 
Vol XV, No r, p 23-37, 3 pi Baltimore, Md. 1923. 

II, — Idem BJffect of different reactions on the growth and calcium 
content of Oat and Wheat. Ibidem, Vol XV, No. 5, p, 375“3S3» ^ ph 
Baltimore Md., 1923. 

The effects of different reactions on alfalfa, alsike clover and red clover 
were studied. The results show clearly that the reaction of the media in 
which the plants were grown has a direct influence on the growth and 
nodule formation of the plants. The reactions which were injurious were 
within the range of reactions of actual soil solutions and suspensions. Acid- 
idity and alkalinity produce toxic effects directly, and also influence the 
power of the plant to obtain sufficient calcium for normal growth. In gen- 
neral the cereals are less sensitive to acids than to alkahes, and also less 
sen^tive to acids than most of the legumes. It appears that wheat is 
more sensitive to acid media than oats. D, v. S* 

314. Effect of Acid Soils on Nodule-Forming Bacteria. 

Bryan, O. C. Soil Science, Vol. XV, No r, p. 37-41. Baltimore, Md., 

19^3. 

Hhe aWhty of alfaita, red clover and soybean bacteria to live and pro- 
hodtadie!^, 75 d^ys niter being placed in acid soils of different degrees 
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of acidity, was studied. The alfalfa bacteria were killed at about pH 5 ; 
the red clover bacteua at pH 4 5-4.7; and the soybean bacteria at pH 
3 - 5 - 3 - 9 - D. V. S. 

^15. Soil Acidity as measured by Sugar Inversion, the Truog Test 
and Hydrogen-ion Concentration and its Relation to the Hy¬ 
drolysis of Ethyl-Acetate. 

Parker, I^'. W. and Bryan. O C. Soil Saence , Vol XV, No. 2 , pp gg - 
107, 2 diagrammos Baltimore, Md , 1923. 

The authors state that the Truog test and the sugar inversion method 
correlate very well with each other and that in a general way both correlate 
fairly well with the hydrogen-ion concentration They describe the effect 
of acid silicates on the inversion of cane sugar and on the hydrolysis of 
ethyl-acetate m soil suspensions. D. v. S 

316. Micro-Sampling for the Determination of Dissolved Oxygen. 

Aiaison, R V. and ShivR, J W (New Jersey Agricultural Experiment 
Stations. Soil Scienu, Vol XV, No 6, p. 489-491, i fig Baltimore, Md, 

1923- 

The problem of aeration of the substratum as affecting the develop¬ 
ment of plants in artificial cultures has been the subject of investigation. 
In this paper the author describes a method of sampling the comparatively 
small quantities of liquids available in these studies. D. v. S. 

317. Variability of Nitrates and total Nitrogen in Soils. 

Prince, A B. (New Jersey Agricultural Experiment Station) Soil Science 
Vol XV, No. 5, pp. 395-405 Baltimore, Md., 1923 

In this paper the author treats the question as to how many samples 
of a soil should be taken for chemical work in order to secure results re¬ 
presentative of the entire plot. 

It appears that for chemical determinations such as total nitrogen, 
phosphorus and potash on soil composites, where the accuracy of the 
analytical method is not extremely delicate and the variability of the soil 
is not pronounced, g or 10 samples covering an area of one-twentieth of 
an acre and made into a composite would be sufficient. D. v. S. 

318. Aeration Method for determining Ammonia in Alkali Soils, 

Gibbs, W. M.,NiaDio, R E.aad BAlCTEtORH. W. (Idaho Agricultral Ex¬ 
periment Station). SoU Science, Vol. XV, No. 4, p. 261-268, 2 fig. Baltimore, 
Hd. 1923. 

At the Station investigations were made on bacterial activities in alkali 
soils. The authors here describe a method that can be used for the deter¬ 
mination of ammonia in ammonification experiments with alkali soils, 

B. V. S. 

(SIB-SISj 
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319. The Estimation of Potash in Soils and Fertilisers. 

I, Pagi^, H. J (Rothaiiisted Experimental Station) The PercMorate 
Method for the Estimation of Potassium in Soils, FertihvSers, etc. Journal of 
AgncttUuml Science, Vol XIV, Part i, pp. 133-138 Cambridge, 1924. 

II Dodd, A. H. (Chemical Daboiatory Thortidiffe, Sheffield), The De¬ 
termination of Potash iu Soils. Ibidem, pp. 139-15<^ 

I . The perchlorate method for the estimation of potassium m satis fer- 
tihsers, etc — The percnlorate method for potassium estimation was work¬ 
ed out by Davis at Rothamsted, and it was claimed that the method was 
more simple and more uniform and exact in results and less expensive 
than the platinum chloiide method. However, the irregular and discord¬ 
ant results obtained by the author in certain instances led to a seriCvS of 
investigations which disclosed the fact that a sample of supposed pure 
perchloric acid was almost entirely chloric acid, and another sample con¬ 
tained a moderate percentage. In an analysis in which such an impure 
reagent is used the final precipitate consists of a mixture of potassium per¬ 
chlorate, potassium and sodium chlorates and some unchanged chlorides ; 
the whole of this is weighed as KCIO4 The retreatment of this faulty 
precipitate with pure perchloric add results in a residue of pure KCIO4 
of the correct weight. 

The author as a result ot his investigations concluded that: i) The 
presence of chloric add in the perchloric acid used for estimation of po¬ 
tassium by Davis's method, gives rise to erratic and erroneous results. 
Every sample of perchloric acid should therefore be tested for freedom 
from ^hloric add before being used; 3) Results indicate that when employ¬ 
ing Nextbadbr's method of treatment of the soil extract to a soil deficient 
in carbonates, it is sufficient to add only o.i gm. of Ca CO^ to the extract 
instead of 0,5 gm. as generally used, a considerable economy of perchloric 
add being thereby effected. 

II. The determination of potash m soils* — The author undertook the 
analyses of soils of diverse kinds, including samples of most formations 
from the Carboniferous upwards, these were largely obtained from poor, 
utimanured grassland, of low potash content. It soon became apparent that 
the well-known perchlorate method for potash determination could not 
be used for all soils without modification. Despite all precautions it was 
found that certain soils gave precipitates which were partially amorphous, 
or gave material which was not potassium perchlorate. Investigation 
showed that the perchloric add was impure, chloric acid being present. 

The author (Kscusses the results obtained and the irregularities observ¬ 
ed, due to various causes and alludes to the care which must be taken, 
the use of quartz vessels etc., if the sources of error are to be removed. 

^ In consequence of these difficulties the author is strongly of the opin- 
\ ipn tiiat the cobaltinitrite method should replace the perchlorate, as the 
olBidal method for soil analysis. 

The cobaltinitrite method is described in detail and is practically 
that of as modified by Christonsbn and (Ckrist- 

Wim and Mttmm, Landw. StaU, gj, p. 37). 

tun 
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The two methods are compared as tinder : 

i) The perchlorate method has the following disadvantages 

It is costly; requires considerable knowledge of the difficulties and 
of the literature before consistent results can be obtained ; even in the hands 
of an expert errors may be made as the composition of the soil extract 
cannot be known ; the process is very long. 

ii) The cobaltinitrite method has the following advantages: 

It is cheap; very simple to carry out, the process being volumetric; 
small quantities of other substances do not affect it > the presence of so¬ 
dium is no disadvantage Apart from the evaporation the process is 
very quick. 

The process is no longer in the experimental stage and it would be of 
great advantage to soil chemists if it was officially recognised. 

W S G. 

320 A Method for the Determination of Carbonic Acid present as 

Carbonate in Soils. 

SanvaIv. P. H Bulletin No 151^ AgncxtUmal Research Institute, pp. 
figs 3, Pusa, 10^3 

The Bulletin describes in detail a method and apparatus devised by 
the author for the accurate estimation of CO. in soils. The carbonates 
are decomposed at ordinary temperatures by dilute hydrochloric acid. 
The residual CO^ is driven out by a stream of hydrogen, generated by the 
action of aluminium and hydrochloric acid and a small quantity of copper- 
sulphate solution. W. S G. 

321. The Vegetation and Soil of Africa. 

Shani^, H. h and MakbW, C. F. Research Senes, No 13 American 
Grogtaphical Society, pp 1-262, figs 50 + 2 maps New York, 1925 

The vegetation of Africa is treated from the physical and physio¬ 
logical standpoint, as distinct from classification according to floral 
structure. Twenty-one types are distinguished thus. Some interesting 
deductions are given as to the possible or previous extent of types of 
vegetation. 

A survey of the existing agricultural conditions is included, a.nd a 
description of the assessment of types of land in terms of productivity. 
The maps illustrate the distribution of vegetation, soil, rainfall and clas¬ 
sification. M. i y. 

322. Sulphur^ Calcium, Magnesium and Potassium Content and Eeaction 

of Rainfall at dlfiferent Points in Tennessee. 

MAClNtm®, V.H. andYoOTO, J.B. VoL XV, No 3, pp 205- 

227. Baltimore, Md., 1923. 

The aiithors made a great number of analysis of the rain water col¬ 
lected at dilfereut points in Tennessee. As a practical application of tile. 
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findings repotted, it is believed that, tinder the conditions studied, the 
rainfall carrying sulphurous materials cannot be assumed to be more 
active than pure water in producing acid soils. 1). v. S, 


FefiiUscrs and Manures, 

323 The Utilisation of Indigenous Phosphates in India. 

Hutchinson, C, M. (Imperial Agricultural BoUimst) The AgncuUnfal 
Jottrml of Indta^ Vol XIX, Part t, pp 4-13, tables 2 Calcutta, J02.|. 

India possesses deposits of natural rock phosphates, such as those oi 
TricHnopoly and Bihar, and also a large supply of bones, neither of which 
are at present utilised to any extent for inanurial purposes. One of the 
chief reasons for the neglect of these sources of soil fertility is that it is 
improbable that superphosphate could be produced economically in the 
country. 

Experimental woik has been carried out to discover whether the orig¬ 
inal rock phosphate could not be used if sufficiently finely ground. It is 
now well known that the value of ground posphate is determined by the 
fineness of the grinding ; that no good results can be expected in soils de¬ 
ficient in organic matter, nor in very calcareous soils unless the supply 
of organic matter is maintained at a high level; it has been found, howevei 
that in soils containing a high percentage of humus* finely ground rock 
phosphate may give as good results as equivalent amounts of superphos¬ 
phate. 

Many experiments have been made to increase the availability of rock 
phosphates by means of fermenting organic matter, and a great step in 
advance was made when the oxidation of sulphur and formation of sul¬ 
phuric acid by certain classes of soil bacteria was shown by Eipman to 
be of practical importance in rendering soluble mineral phosphates. Work 
at Pusa during the past three years has proved the possibility of making 
use of tliis method in India, as the addition of sulphur to a compost con¬ 
taining miucral phosphate resulted in oxidation of the sulphur and the par¬ 
tial solubility of the phosphate, the effect of which was shown on growing 
crops. 

The author's experiments demonstrated also that by the use of cul¬ 
tures of sulphur oxidising bacteiia isolated from such composts, as much as 
88 % of the mineral phosphate could be rendered available in ten weeks. 

McI/Ean found a ratio of 120 parts sulphur to 400 parts phosphate 
safefactory in presence of 2000 parts soil, and this ratio has been found 
suiltable at Pusa, 

Hoekins has shown that soluble phosphate can be obtained as a re¬ 
sult of the normal process of nitrification in presence of rock phosphate, 
and the author has, proved the possibility of greatly increasing the activity 
6i nitrifying organisms by simple bacteriological methods, wHch may per¬ 
haps fee ^pHoable to this problem, 

It ^ pac^obabto tihat by making use of natural fermentative processes 
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such as those outlined above> the heavy expenses connected with the manu¬ 
facture of superphosphate might be largely avoided and the phosphatic 
mineral resources of India made available. W, S. G. 

324. Reversion of Acid Phosphate in Acid Soils* 

Tii. 1) and VoGiu,, J C. (Bxpemnent Station Pochefstroom» South 
Africa). SoU Sczence, VoL XV, No. 5, pp. 367-369. Baltimore, Md., 1923 

From the data given in this paper it would appear that there is no 
actual benefit, as far as the availability of the superphosphate is concern¬ 
ed, to be had from mixing limestone with superphosphate or applying 
them to the soil separately. D. v. S. 

325 Availability of Potassium in Orthoclase for Plant Nutrition. 

HaIvKY, I>. B (Pennsylvania Slate College). Soil Science, Vol XV, No. 3, 
pp. 167-180, bibliography. Baltimore, Md , ro^3 

This investigation had for its purpose the testing of the rate of avail¬ 
ability of the potassium of orthoclase when supplied in finely divided form 
to buckwheat grown in quartz sand cultures. 

Twenty-five gram portions of the orthoclase, pulverised to pass through 
a 200-uiesh sieve were found to yield, in distilled water, soluble potassium 
at the rate of 7 mgm. {282.2 parts per million) at the point of equilibrium 
between solution and solvent. This orthoclase was added in 25-50 and 75 
gram portions and intimately mixed with 2750 gm. of quartz sand to 
which the other necessary plant nutrients had been added xn available 
forms. 

The following are some of the conclusions reached: 

Fifty-gram portions of orthoclase supplied potassium at a sufficiently 
rapid rate to satisfy the requirements of 7 per cent larger yields of dry 
matter than were produced by the complete nutrient solution. 

The total amount of potassium available from the orthoclase was in 
no case as large as that in the nutrient solution but the physiological ba¬ 
lance of the solution in the sand culture was apparently favorable to a more 
economical use of the element. 

Calcium carbonate and sulphate tended to increase the quantity 
of available potassium. They also aided in the production of a larger 
amount of dry matter so long as the,lack of potassium was a limiting fac¬ 
tor in the growth of the plants. 

When the lack of available potassium was a limiting factor, sodium 
chloride tended to increase the weights of dry matter, but on the whole 
reduced the amount of available potassium. The effect of sodium sulphate 
was negative both as to weight of dry matter and amount of potassium 
absorbed. 

Dextrose and starch tended to reduce the weight of dry matter and of 
potassium absorbed. The addition of calcium carbonate to these mate¬ 
rials did not materially affect the results with dactrose but resulted both 
in an increase in yield and of potassium. J). V* S* 
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Agricultural Botany, 

326 The Flora of the Island of Hainan* 

Gkoff, G. W. Dino, H and S. H. The Enmiioration of the Me 

Ciiire Collection of Hainan Plants The Lingnaam AgrwuUuml Eeview, voh 1, 
No. 2, pp 27-86 Canton (China), C923 

Classification of a fine collection of plants, extremely interCvSting 
from the botanical standpoint. The work was undertaken by the Her¬ 
barium of the Canton Christian College, China, in conjunction with E. D. 
Merrill, the Director of the Bureau of Science m the Philippines 

M, E Y. 


327 Nutritive Value of Mesquite Beans (i) (Prosopis JuJfifem)^ com«> 

pared with Ceratonia siliqua and Qleditscbia iriacattihos. 

WABtON, G P (Cattle Food and Grain Investigation Eaboralory) A 
Chemical and Structural Study of Mesquite, Carob and Honey Eocust Beans. 
(J. S Depaviment of Agrtculture Dept, Btilletin No 1194, pp. 1-19, tables XI, 
figs 2, bibliography, Washington, B. C 19^23 

As the result of the unnecessary waste hitherto incurred in the United 
States with mesquite beans {Prosopis julifera), an investigation has re¬ 
cently been made in the Bureau of Chemistry to study the nutritive value 
of these beans and their ecouoimc utilisation. 

The author refers to the distiibution of this plant in the South West¬ 
ern areas, and the average yield (up to 100 bus. per acre per annum), 
and describes in detail the feeding trials made with pigs; the analyses 
made with dried and wliole fruits; fruits separated by Ixand or milling; 
pericarp and seed, bean meal, and undissolved residues. 

It appears from the results obtained that meal made from the entire 
bean may serve as a useful supplementary food for stock. If soaked, 
however, it may have a deleterious effect. If the beans ate separated 
into sugary pericarp and protein bearing seeds by keeping dry throughout 
the process, a higher value is obtainable. Sucrose was prepared from 
the pods which contain a higher proportion of non-reducing sugar; 
the seed kernels were rich in protein, and the seed coats in carbo¬ 
hydrate. 

,, The carob (Ceratonia siliqm), also useful in stock foods, contains 
a tower percentge of protein but is richer in sugar content; the honey 
tocusf; {GleditscMa triacanthos) has a somewhat higher percentage of pro- 
. lower sugar content, 

M. I.. y. 

(x) See Si X9341, MV}. ,3. (£d.) 
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328. The Vitamme B Content of Csricu papaya, Musa sapieutum 
and Vigua SMuensis^ 

Acttna, 1 ^. M The vitamine B content of some Philippine Fniits and 
Vegetables, l^he Phthppme A(»nciiUuyist,Vol XII, No 7, pp 293-302, tables 
II 4 " chart, lnt)hography. l^o>s Banos, Tagnna, 1923 

vSysteniatic nutrition investigations have been undertaken by the Col* 
lege of Agriculture, Los Bahos (Philippines), and the present work deals 
with the comparative vitamine B. content of [Musa saptentum), 

Papaya {Canca papaya) and “ paayap '' {Vtgna smensis) 

According to the results obtained with rats, the following conclusions 
have been reached — all three fruits contain an appreciable amount of 
vitamme B., but Vigna s%neni>is has the highest proportion, 5 gm. being 
sufficient for 1101 nial growth when used as a supplement to a standard 
ration, compared with 10 gm banana and 20 gm. Canca papaya. The 
tables show the body weight and weekly intake of basal diet respectively, 
and the chart the comparative growths with the different materials. 

M L y 

329. The tnfiuence of Solution Volume upon Plant Growth in Relation 
to Reaction Change and Iron Availability in Culture Solutions* 

R. M. and Shive, J, W Wew Jersey Agricultural Bsperiment 
Station). SoU Sctmce, Vol XV, No 5, pp 13-425, 3 figs bibl. Baltimore, 
Md., 1923. 

The experiments described in this paper were earned out for the pur* 
pose of studying the effect of different solution volumes upon the growth 
of young wheat plants. A study was also made of the hydrogen-ion con¬ 
centration changes produced by the action of the plants in different 
solution volumes and of the influence of these changes upon the avail¬ 
ability of iron supplid to the plants in a soluble and an insoluble form 
The types of culture media consisted of the Tottingham solution Ti R* 
Ca {Physiol, Reseack: v. 1, p. 327-397, 1914) at an osmotic concentration 
value of one atmosphere and a moffification of this solution used by 
Jones and Shive {Journal of Agnmdtufal Research, v. 21, p. 701-728,1921) 
and consisting in the substitution of ammonium sulphate for the potassium 
nitrate in equivalent osmotic concentrations 

Some of tire main results of the experiments may be summarised 
as follows; 

Hydrogen-ion concentrations are rapidly decreased by the action of 
the plants in the Tottingham solution in all stages of development. In 
the modified solution the plants increase the hydrogen-ion concentration 
of the solution slightly during the early stages of growth and then decrease 
during the later stages. This reversal in the direction of reaction suggests 
an important physiological change in the plants with respect to, the 
nitrate and ammonium requirements involving a change in the absorp¬ 
tion rates <4 t|ie KO^-ions and the N'H44ons. 
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Other tilings being eqtial, the rates of reaction change are determined 
by the voltmie of the culture solution. 

The availability of iron (ferrous sulphate and ferric phosphate) 
is determined mainly by the reaction of the culture solution as this is in¬ 
fluenced by the action of the plants. 

A diiect correlation is found between the decrease in hydrogen-ion 
concentration of the culture solutions and the appearance of chlorcNsis 
in the plaiit'^. 

D. V. S 

3^0 Further Notes on the growing of Wheat in One-Salt Solution^ 

GBEICkk, W F Soil Science, Vol. XV, No. z, pp. 69-75. Baltimore, 
Md, 1923 

In this paper the author states that the absorption and utihzation of 
nitrates by the wheat plant is largerly dependent upon the relative supply 
of available potassium in the medium. If either is to be utilized, both 
must be present and absorbed at the time. 

B. V. S. 


331 A Comparison of the Absorption of Inorganic Elements, and of 
the Buffer Systems of Legumes and Non-Legumes, and its Bear¬ 
ing upon existing Theories. 

NEwI'ON, J. D. Soil Science, Vol XV, No 3, pp 181-204, 12 flgs., 
bibliography. Baltimore, Md., 1923. 

Experiments are described with barley and peas or beans in order to 
compare their absorption of calcium, potassium, magnesimu, nitrogen and 
phosphorus. The author gives X2 diagrams representing the acidity 
of the plant saps* 

The more important results may be summarized as follows : 

There are no characteristic diffeiences in the types of abbor})tion from 
nutrient solutions by barley and peas, or by barky and vetch. Bucli differ¬ 
ences exist, on the contrary, between barley and beans, in the early stage 
at least Beans absoib more calcium in proportion to potassium, than 
either barley or peas. 

The quantity of calcium absorbed by a plant does not necessarily 
depend upon the quantity of nitrogen absorbed or metabolised, as has been 
suggested by other workers- It was found possible to decrease the quan¬ 
tity of calcium absorbed by barley and peas without decreasing the quan¬ 
tity of nitrogen absorbed, by growing the plant in solution low in calcium. 
Mbredver, its was found that inoculated peas absorbed more nitrogen than 
lutiiuocu]^ when grown in the cultures low in nitrogen, but did not ab- 
sojtb more oddum, although there was plenty of this element available* 

®he quantity of carbon dioxide given off from the toots of pea 
ptaite in sand cnlttires was found to be very much greater than 
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that given off from the roots of barley plants of a similar size This offers 
a very piobable explanation for the fact that pea plants absorb more cab 
cmm and inagnesktni from a soil than barley plants, although they do 
not absorb more calcium or magnesium from a nutrient solution. In 
the soil, carbon dioxide would affect the solubility of calcium and magne¬ 
sium compounds. 

Tim hydrogen-ion concentration of barley, peas and beans was not ap¬ 
preciably incicased by limiting the plant’s supply of calcium. In these 
cases theie was actually less calcium present in the sap, and a less percent¬ 
age in the plant as a whole. The buffer effect of barley and pea sap was 
similar, but was greater in the case of beans. 

D. V S 

332. The Relation of Seed Weight to the Growth of Buckwheat in 
Culture Solution. 

vScuMrriX, D {New Jersey Agricultural Experiment Station) Sotl Science, 
Vol. XV, No. 4, p 285-292, z figs Baltimore, Md., 1923. 

At this Station a series of expeiiments dealing with the relation of 
seed weight to germination, subsequent growth of the plants, and crop 
production was begun. This paper is a preliminary note on buckweat. 
The author notes that seeds of high medium weight produced better plants, 
than seeds of lighter weight or abnormally heavy seeds. Eeaf areas were 
approximately proportional to dry weights of tops and to total dry weights, 
but no such relation was apparent between dry weights of roots and leaf 
areas. 

B. V. S. 

333. Physiological Studies on Apples In Storage (1). 

Ma<*ni?SS, J. R. and Dimm, H. C. (Office of Horticultural Investigations, 
U. vH. Bureau of Plant Industry). Journal of Agricultural Research, Vol XXVn, 
No. t, pp it-38. tables XI, bibliography Washington, B. C, X924. 

Observations on the physiological changes in the apples during the 
process of ripetiing on the tree: — increase m size, changes in colour, 
texture, and acid content, etc. •— factors ail closely associated with stor¬ 
age quality. The authors review the subsequent changes winch occur 
after picking, and study the effect of storage conditions, packing, venti¬ 
lation, and temperature relative to acidity, loss of moisture and weight. 
Coating the fruit with paraffin or oil results in a slower rate of softening 
and respiration tests were made at different temeperatures.^ Concen¬ 
tration of carbon dioxide up to the rate of 2-3 % has no deleteriot^ effect 
on the fruit, and will retard softenmg. A high concentration will, how¬ 
ever, hinder ripening. 

M. E. y. 


(I) ^ R. ) 
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334. Nodule-Production Kinship between the Soybean and the Cowpea* 

I^BONAKD, h T. (Bureau of Plant Industry). Sod Sc.mice, Vol. XV, 
No 4, pp 277-2S3 Baltimore, Md , 1923 

An interchangeability of the nodttle-fontiing function between cul¬ 
tures of B. yadtctcola from soy bean {Soja max) and cow-pea (Vigna stnemis) 
IS indicated by work carried out under pure culture conditions 

I). S 

335. The Destruction of Pentosans by Moulds and Other Micro-or¬ 
ganisms. 

SCHMiDt, G , PETERSON, W. H , and FRED, B B Sod Science, Vol XV, 
No. 6, pp 479-488, bibl Baltunore, Hd, 1923 

In studying the activities of moulds and other micro-organisms it was 
found that moulds could destroy pentosans (five-carbon-atom sugars 
distributed in nature as polysaccharides) of maize forage, rye straw, wood. 
These organisms would not grow on a synthetic liquid medium with 
wood as a source of carbon. When placed in wood-soil, in 6 months 
about 60 % of the total pentosan content of the wood was destroyed. 
Pentosans are more readily attacked than the cellulose, lignin and other 
constituents of the wood, B. V. S. 

Plant Breeding 

336. The Inheritance of Growth Habit and Resistance to Rust in the 

Wheat Cross Kanred x Marquis. 

Aamodt, O. G Journal of Agnculiural Research, Vol XXIV, No 6, pp, 457- 
468, tables 2. Washington, 1923 

One of the chief causes of injury to hard, red, spring wheat is Pm- 
dma graminis tritica Kriks and Henn., a fungus which occasions heavy 
loss in the spring wheat regions of the United States, therefore the pro¬ 
blem of finding a type of early wheat immune to the attack of this rust 
was a matter of great importance, but of considerable difficulty, owing 
to the numerous biological forms of the parasite each of which necessi¬ 
tated a special condition of immunity. 

The present paper gives the results of a series of researches conducted 
with the object of obtaining the desired type by crossing Marquis, a sus¬ 
ceptible spring wheat, with the autumnal wheat Kanred which had proved 
resistant to 2 of the 21 biological forms of Puccinia graminis known in 
the l/ower Valley of the Mississippi and immune to 12 of these forms. 
Being an autumn wheat, Kanred does not head at all, or bears a few 
seedless ears, when sown in the spring. 

In the Fa of Marquis x Kanred, 5250 individuals were obtained 
which may be divided into 9 classes as regards the time and manner of 
heading; 1980 individuals headed regularly and at the same time as the 
MteqiaiS parent, thus behaving like true spring wheat. The second 
class was composed of X503 individuals which headed one week later, 
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as did the hybrids of all the remaining classes, except the eighth, which 
consisted of tg plants that headed with difEculty, producing ears sev¬ 
en weeks late. The ninth and last class included 442 individuals that 
never headed and therefore behaved like the Kanred parent. 

All the plants of the first five claases ripened like ordinary spring 
wheat. Taken all together, they included 4350 individuals of the spring 
type as against 900 of the autumnal type, the ratio being as 5 . i with 
partial doiuinance ot the spring wheat. 

The following tables give data referring to the P3. 


Tabi^ic I, — Height attained by Plants derived from different 
F^ Lots of the Hybrid Kanred x Marqms 




Number of faaulesa 


CiofoS ol heading 

Total 

Homozygous 

Heterozygous 

Homozygous 


for spring lorm 

for habit of growth 

for autumn form 

I 

to 

to 

0 

0 

2 

10 I 

6 

4 

0 

3 

to 1 

7 

3 

0 

4 

10 i 

5 

5 

0 

5 

to 

2 

8 ; 

0 

6 

5 

0 

9 i 

0 

7 i 

6 

0 

4 i 

1 

z 


Tabi^e II. —" Reaction shown by the Wheats, Marqms, Kanred and of va¬ 
rious Families of the F^ of a Cross between Kanred and Marqms to 
Biological Type I of Puccima graniinis tnhci^ 


Class 

Homozygous 

resistance 

Heterozygous resistance 

Homozygous 
for susceptibility 

of heading 

No 

No 

No. 

No 

No, 1 

No 

No 

of families 

of 

Individuals i 

of families 

ot resistant 
individuals 

, susceptible 
individuals 

of families 

of 

individuals 

1 ; 

3 

102 

4 

96 

28 

3 

82 

2 

3 

73 

7 

184 

54 

0 

0 

3 

3 ! 

X08 

4 

X02 

35 

3 

8$ 

4 

r 

21 


239 

59 

I 

26 

5 

4 I 

XXI 

4 I 

89 

28 

2 

73 

6 

6 i 

X40 

3 1 

65 

18 

I 

24 

7 

3 

50 

2 

23 

2 

0 

0 

Totals. . 

23 

607 

32 

798 

222 

ID 

293 


. 

0 

,., 

0 

0 

— 

83 



8 $ 


0 

0 

0 

0 
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The families in the that were descended from the F. hybrids of 
the first class were all homozygous as regards the spring-wheat habit, 
while those descended from the second class were divided into two groux>s, 
one of six homozygous individuals and the other of four heterozygous, 
there being a progressive decrease in the number of homozygous spiing 
families. The progeny of the sixth class were all heterozygous, where as 
the seventh class was composed of four heterogygous and two homozy¬ 
gous families as regards the autumn growth habit. Therefore, from the 
growth standpoint, the offspring of the spring X autumn behaved accord¬ 
ing to MendeFs laws, while the complexity of the results revealed the 
existence of multiple factors involved in the expression of the growth 
character. The F3 families descended from the first seven classes of 
heading were subjected to artificial infection tests in winch spores of 
Puemnia gramims tnUci, biological form I, were used. The results ob¬ 
tained are summarised in table II 


TAimB III. •— ReacUon shown to 1$ biological forms of Puccinia grami- 
nis tntici by the Wheats Marqms, Kanred.and Families of the of 
the Cross Kanred x Marquis. 

(S « susceptible; 1 «= immune, R « resistant) 


Varieties, or hybrid faimly number 


Biological form 

a 

1 

% 

i 

M 

2!9 

30 

31 

41 

42 

43 

4 ^ 

48 

54 

55 

60 

7 <i 

So 

205 

rSi 

X . . 



s 

I 



I 

I 




I 

I 

I 

I 

I 

X 

I 

S 

Ill . 



s 

s 

— 

,— 

— 

s 

s 

s 

s 

a 

— 

.— 

a 

a 

a 

a 

a 

IX . . 



s 

I 

I 

1 

— 

I 


.— 



— 

I 


— 

1 

1 

s 

' XIV . 



K 

I 

I 

— 

— 

I 

I 

I 

I 

1 

— 

— 

—. 

— 

I 

— 

—* 

XVII . . 



s 

I 

a 

— 

I 

I 

— 

I 

— 

— 

— 

— 

i 

— 

— 

T 

a 

XVIII . . 



s 

s 

s 

— 

s 

s 


; 

a 

—; 

— 


a 

s 

s 

a 

3 

XIX . . 



H. 

1 

_ 

— 

I 

I 


— 

.— 

T. 

— 

— 

I 

X 

X 

X 


XXI . . 



s 

I 

— 

— 

1 

I 

I 


I 

I 


— 

I 

1 

1 

I 

B 

XXIX . . 



s 

I 

I 

I 

1 

I 

— 

1 I 

,—. 

X 

I 

I 

1 

I 

I 


,— 

XXXII . . 



, s 

s 


— 

.— 

s 

— 


s 

a 

s 

a 

s 





XXXIV . . 



s 

s 


s 

— 

s 

' — 


i s 


s 

a 

a 

s 

a 



XXXVI . . 



s 

s 

— 

s 

s 

s 

s 

— 

s 

— 

— 


— 

— 

— 

— 


XXXVII . . 



s 

I 

I 


I 

I 

—— 


I 

I 

I 

I 

X 

—* 

X 

*—* 



The 13 biological forms given in table III may be divided into two 
groups. The first group is typically represented by form I (to which 
Marquis is susceptiWe, while K.anred is immune), and the second repre¬ 
sented by form III to which both wheats are susceptible. 

The data given in table II show that the separation of the characters 
of re^stance and susceptibility to this form of Pmeinia is very simple; 
the ‘hsual ratio being 3 resistant to i susceptible. In the F3, there were 

imif] 
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some types homozygous as regaids habit of spring-growth and immune 
to form I. 

The results obtained respecting the other biological forms of Piic~ 
cima graminis are swnmiarised in table III. 

Therefore the families of the hybrids may be divided into two groups 
according to their bchavoir a.s regards the Kanred and Marquis parent 
respectively. Thus, for instance, family 41 behaved exactly like Kanred 
in its reaction to ail the forms of Puccima used in the artificial infection 
experiments, while family 181 behaved in all respects like Marquis. 

The ie.sult.s obtained prove that the resistance, or susceptibility, 
shown to certain biological forms of Puccinia grarmms iniict, can be 
determined either by a single genetic factor, or by a group of linked fac¬ 
tors. Thus in order to estimate the resistance of Kanred and of its pro¬ 
geny it is only necessary to employ one form, since the reaction produced 
will be the same as in the case of all the other forms to which Kanred is 
immune. By this means, numerous F3 selections were made and some 
pure spring wheats obtained which were immune from all the forms of 
Puccinia to which their parent Kanred had proved immune. 

G. A. 


337. The Relation between Chromosome Number, Morphological Char¬ 
acters and Rust Resistance in Segregates of Partially Sterile 

Wheat Hybrids. 

Sax, K Genetics, Vol. 8, No. 4, pp 301-321, fig i Menasha (Wise.), 
1923. 

TSie relation between the number of chromosomes, the morphological 
characters of the plants, and rust resistance was studied in individuals of 
the F3 of rrtifcMW wigare (Amby) X T. durum (Knhaxik^). 

TrUicum vulgare, as is well-known, belongs to the group of Triticum 
with 21 chromosomes, while T. durum is a member of the group with 14 
chromosomes (haploid). 

It was found from the cytologioal examination of 46 hybrids of the 
third generation, that some of the individuals possessed^ 14 chromesom^ 
and others 21. The closest correlation was found to exist between chro¬ 
mosome number, morpholc^ical characters and rust resistance. 

The plants with 14 chromosomes possessed the rust resistance and 
anatomical characters proper io durum, whereas those with 21 ohromosomes 
had the susceptibility and structure of the vulgare parent. 

' Special mention should be made of the relation between resistance to 
rust and awn length. The completely awnless hybrids were exceedmgly 
susceptible to the parasite, while the awned hybrids proved resistant" the 
resistfflfice increasing with the length of the awn. The size of the pollen 
wiiA the pf chromosoines, ■ ; , 

1' ' G. A,V. 



36 o AOHicuwimAi, 

338. Correlation between Increase in Weight of Hybrid Maize Seeds and 

the Productivity of Their First Generation. 

Cam,ks Dus CarbonniI^rEvS, La premiere geu^ialioii hybnde du 
mai^ Bullelin me>>isml du Cofmce agncolc de Casirc, No 2, pp. 12-15 , No, 3, 
pp 21-23, No pp 27-31 Castres (Tarn), 1924. 

The author advocates the use of first generation hybiids as a means of 
increasing maize yield, and gives a detailed description of the technique 
employed foi the pioduction of these hybrids, 

1) Into a field sown with the local variety that succeeds best are in¬ 
troduced some rows of a different variety or several other varieties, so 
that the plants, which have been detasselled before pollination, may be 
fertilised by the variety surrounding them 

Several rows of the local variety are also detasselled and, in this way, 
are obtained crossed seeds, in some cases inferior to the hybrid seeds, but 
very superior to ordinary seeds. These will have been still further im¬ 
proved if the rows of the female parent plants have been sown with the 
same variety, which has been grown for a long time in another and far 
distant place. 

The varieties to be crossed must be pure, flower at the same time, pro¬ 
duce a heavy yield and seed of the same colour. 

The crossing operation should be repeated annually in order to ob¬ 
tain seed for the following season. 

2) a simpler method is : to sow 3 or 3 varieties in alternate rows. 

3) Allow the self-fertilisation of different varieties 2I, B, C, D, in or¬ 
der to obtain them in a pure condition ; cross the pure lines A X B and 
C X D; recross the hybrids (A X B) X {C x D), In this manner, a 
large amount of seed is obtained and the first generation of the combined 
hybnd is stronger and more productive than that of it parents. 

The seed resulting from fertilisation with the pollen of another 
variety is heavier than that produced when pollen of the same variety is 
employed, therefore a certain correlation must exist between the weight 
of the seeds in the Px and the increased vigour of the Vj plants. The em¬ 
bryo and the endospcrin are hybrids of the same order with the sole differ¬ 
ence that the development of the cndosi>erm begins the first year and 
that of the embryo the succeeding 3’'ear within the plant which is its con¬ 
tinuation. The degree of the plants heterosis should thus be seen in the 
seed beforehand. 

The more the heterozygous seeds are superior to the pure seeds both 
in weight and volume, the greater the fertility and vigour of their immediate 
progeny. Thus we have a mathematical basis upon which to calculate 
in advance the index of yield of the first hybrid generations of maize, 
andw easy and rapid means of classifying a large collection of hybrids ac¬ 
cording to their order of merit. It will, however, be necessary to make 
investigations in order to determine whether the agreement is 
sniSdently exact and general to constitute a rule. 


P. D* 
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330. Segregation and Correlation of Characters in an Upland Egyptian 
Cotton Hybrid. 

KI';arni?Y, T, n. (Bureau of I’lanl Industry) Bulletin No 1164, PP- 57 . 
plates 21, bibliography. United States Department of Agriculture, Washing- 
ton, D. C., 

This Bulletin gives a «letaikd account of the results obtained from 
crosses made between plants of the Holden variety of Upland cotton and 
the Pima variety ot American Egyptian cotton. The author's object 
in these experiments was to obtain statistical data as to the nature of 
the variants to be ex|)ected in fields of either type when exposed to na¬ 
tural cross pollination by the other. The resulting hybrids were studied 
in the first, second and third generations. 

Of the 38 characters whose intercorrelations were deterrmned m F^, 
37 are connected by coefficients of correlation amounting to at least 3 % 
times the probable error. 

It may be rnferred from the results of this work that, although the 
data on correlation indicate relative freedom of recombination, the chanc¬ 
es are heavily against the isolation and fixation of a productive type of 
cotton, combining the most desirable characters of both parents, frpm 
the .segregation products of .so wide a cross as that between Upland and 
Egyptian varieties of cotton. W S. G. 

340. The Factor for Bitterness in the Sweet Almond. 

Hepphhb hiLviAH, J . 'Geneiics, Vol. 8, No 4, pp. 390-3gr. Menasha 
(Wise.), rgas. 

At the Agricultural Experiment Station for California, many crosses 
have been made between some valuable varieties of almond with the object 
of obtaining type.s that flower a little later than usual and are therefore 
less exposed to injury from frost. 

Among the hyWds resulting from tiiKe crosses, individuals bearing 
bitter almonds occurred in the ratio of i: 3 ; thus, out of a total of 243 
trees. 184 produced " sweet ’’ and 59 " bitter ” almonds. 

The presence of the bitter almonds is explained by the author as ^ue 
to the fact that the cultivated varieties are hybrids haviug the structure 
Bb, so that the factor upon which bitterness depends is recessive to the fac¬ 
tor producing sweetness. , G. A. 


Seeds. 

34*. Electrochemical Treatment of Seed Wheat. 

ESICHW, C. E. and Tayi,or, J, W. Circular 305, pp. 7, bibliography. 

United States Department of Agriculture, Washington D. C., 1924. 

1 •' 

'Metitodsferfafcreasii^cropyielctsby the use of electricity have receiv- 
. ^ . sttentioh fof mmy y«ats, one of the moat important beii^ that known 
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as the «Wolfryn Process»(i) in which the seeds of croi>s arc subjected 
to an electric current passing through a conducting solution in which the 
seed is immersed. 

It has been claimed tliat largely increa,sed yields have lieen obtained 
by such trealenient, in which the conducting medium was a solution of 
common salt, and the object of tlie authors’ experiments was lo investi¬ 
gate this claim. 

Merciek and Fry reported increased gains of 3o to 30 % in cereals, 
and reduction in losses from bunt, rust and wireworm. 

No really critical results are given a.s the basis for these claims. 

Russele reports the results of jiot experiments with electrically treat¬ 
ed seed at Rothamsted in iqi8 and 1919, in which no advantage was shown 
for seed so treated. In pot experiments with wheat at Oxford an increase 
of 13 % more grain and slightly less straw was obtained than with un¬ 
treated seed. In a field experiment carried out by Robb at Wye Agricul- 
cultural College (Kent) with barley and oats one variety of oats showed 
a slight increase but another variety and barley showed a decrea.se. Two 
otiher trials at Cambridge showed no increase. 

Bikfen states that: “ The trials show no improvement in yields as the 
result of treatment; there was a small diminution of germinating capacity 
Bee in Manitoba, with Marquis wheat on a single-plot lest obtained an 
increase of 3 14 bushels of grain over the control (14.5:18.0). 

The authors began their esperiments in 1930 at the Arlington Experi¬ 
ment Farm in Virginia, using a soft variety of red winter wheat. The 
grain was presoaked for two hours in a 3.5 % solution of common salt, 
and a current of about 300 watts was passed through the solution for 3 
hours. As controls, a second lot of seed was soaked in a duplicate salted 
solution for 5 % hours, but without electricity, and third lot was soaked 
in water for an equal time. The seed was allowed to dry and was sown 
two days later. These experiments were repeated in 1921. After a three 
days germination test the counts were as follows 

Water-soaked 88 %, electrically treated 84 %, salt-solution 74 %. 

l(eaf rust {Puccinia iriHcim) was severe in 1921 and 1933, all plots 
being equally affected. 

In 7 out of 8 cases the control plot gave a higher yield than the plot 
next to it sown with electro-chemically treated seed. 

The conclusion drawn from the experiment is that no benefit or profit 
was shown from treating wheat seed electro-chemically by the so-called 
“ Wolfryn ” process. W. S. G. 


(*) jSTo. fp. (sa.) 



AOKONOMY 


363 


3f2 Means of recognising killed Glomerules in Beet Seed. 

lIiRvScnwiTz^ S. (A^ijtikiillurcliem. und 1 >akteriolog, Institut der Universitat 
/u BrOvSlau). J)er MachwcivS abgcioler Kiiaule in Riibensamen, Zettschrijl 
(ie$ I truuh der Dnttschui Zmkennditstrie, No. 811, pp. 115-134, 'bibliograpliy. 
Berlin, 102^. 

The (k^rinan law regulating the beet seed trade requires that, at least, 
Ho ''4 of tlu^ large glomerules, 75 % of the medium, and 70 % of the small 
glomerules the stigar-beel seed put on the market shall germinate in 14 
days, the miniumni percentages in the case of forage beets being 75 for the 
large glouierttles, and 70 for the small. There is thus a risk of the seller 
mixing seed of a higher gerniinating capacity than is legally required with 
old seed, or seed with little germinating power. If this fraud is perpetrat* 
ed by niixing spoilt seed with good seed of the same variety it easily escapes 
detection, but should the seed belong to different varieties, the seller 
the seed before mixing it, for otherwise, as soon as germination took place, 
the fraud would at once be detected and the buyer would have the right 
to demand the reimboiirsenient of the price of the seed and also the payment 
of damages. ^ As a rule the seeds are killed by dry heat which destroys 
the gerniiiKiting capacity without altering the morphological structure. 
The author attempted to discover some way of recognising the glomerules 
that had been destroyed ; he established the following facts amongst others: 

The temper at me limit of the germination of glomerules: they are killed 
at 125C* 

The changes taking place in the digeskUe albumin of heated seeds The 
percentage decreases at temperatures of and over, falling to 70-75 % 
of the initial percentage. 

Determination of germination capaetty by Lejsaoe method (i). This proved 
unsuited for the purpose because beet-seeds of full germinating power 
easily pari with their colouring matter even when placed in pure water. 

VokmeWie determination of oxygen liberated from oxygenated water 
by the action of the catalases in the seeds heated to different temperatures, 

X) The volume of oxygen freed by grouild beet seeds is in inverse 
proportion to the lemperature to which the seeds have been heated; 2) the 
activity of the catalases is only perceptibly changed at temperatures above 
xco^C. Distinctly differences show themselves at fairly different tempera¬ 
tures (70-r<K)-i25®C), but the variations occurring at the same temperature 
(up to 20 %) are so great as to render the method inapplicable. 

J^ew method for recognising glomerules that have been killed, — This is 
based on the fact that the catalases situated at the periphery of the glome- 
rule are most affected by heat. At a temperature of I25<>C. (which kills 
the seeds), the catalase loses some but not all of its activity, for the fer¬ 
ment present in the centre of the glomerttle is more or less unaltered. 
If entire, unheated glomerules are put into oxygenated water, an energe- 

(1) Described in Comptes rmdus M VAcaMmie des Setmees, VoL 174, p y 66 , Farie, 

Tbh method is based in the fact that seed which have lost their capacity of ger- 
thinatioMi impart a yellow colour to dilate solutiom of potassium hydrate: while seeds 
that are stm able to frow, mtah* their colotiring matter upless they are put into much 
ttrohfer sohttloui. 

' . IH%} 
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tic liberation of ox>’'gen takes place after 2-3 minutes ; the same thing occurs 
in the case of glomerules heated to ; il however^ the temperature has 
been raised to loo^C , much less oxygen is libeiated and none is given ofi 
before 15-20 minutes, while li the glomerukvS have been heated to 12 S^>C, 
no dccomt^osition takes place until an hour has elapsed, Tlie retatding 
of the reoction is due io the time needed for the oxygen to pass ihrougli the 
layers in which the catalases have Ijeen destroyed. 

The opetation is caaied out as follows : some tiielted pataflin that has 
been coloured brown is poured into a plate, andbefme the wax has entirely 
solidified small holes are made in it with a glass rod. One glomerule is then 
put into each hole and a sheet of glass is laid on the paraffin, Tiie oxy¬ 
genated water is pouted on the sheet, and runs under the edges of the glass, 
thus finding its way into the holes in the paraffin and causing tiie reaction. 

This method proved peifeclly satisfactory in 193 cases out of 297; 
in 84 cases, the error was r % ; the niaxiniuin error (which only occurred 
once) was 5 %. F. D. 

3^3. Disadvantage of Treatment of Cotton Seed with Superphosphate 

Paste to remove Fmz. 

Watkins, W, R. AgnmUural GazeUe of New South Wales, vol X.XV, Ft. I, 
p. 10. Sydney, 1924 

Amongst other methods suggested for the treatment of cotton seed 
to get rid of the imz * which prevents it running freely through the plate 
in the drill, is the use of superphosphate paste* Recent tests made in 
New South Wales on the Grafton Experiment Fntm demonstrate the de¬ 
trimental ejflfect on germination when this paste is employed. The seed 
coat becomes hardened and in many cases the seedlings fail to appear. If 
they succeed, the plants have a withered appearence and a yellowish tinge 
on the leaves, M, L. Y. 


CROPS IN lTm>ERATE AND TROPICAL COUNTRIES 
Cereak 

3^141. The Influence of Irrigation Water on the Composition of Grains 
and the Relationship to Nutrition, 

GREAViis J. E. and CARTiOtt, 1 ?. G. (Utah Experimental Station). Jour- 
ml of Biological Chemistry, VoL bVIIl, No. 2, pp. 531-541, tables 6, biblio¬ 
graphy Baltimore, M. 1923. 

Irrigation water applied to soil affects both the quality and the quan¬ 
tity of the grain grown in that area. The authors have carried out a series 
of experiments at the Utah Experiment Station on the total ash, nitro¬ 
gen, phosphorus, potassium, caldum and magnesium content of wheat, 
oats and barley, which were grown on the same soil having a variation in 
Ujoisthre cottot. The results given are averages of from 6 to 10 analyses 
made Ou graih frora 3 to 5 plots, receiving Hfce quantities of ixrigariou; 
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each oi these averages is further made up of a composite of from 3 to 3 
annual yields 

The ash content of wheat, oats and barley increases with an increase 
of irrigation water, the maximum for wheat being reached with somewhat 
less than 67.5 inches of water. There is a gradual progressive increase in 
phosphorus as the quantity of irrigation water used in their production 
increases up to 35 inches yearly. Above this there is a decrease. The in¬ 
crease in the case of wheat amounts to 55 %, oats 33 % and barley 30 %, 
hence the user of grain grown under these conditions obtains these greater 
quantities of phosphorus, and the soil is depleted to the same extent. 

As regards potassium . wheat grown with 33 inches of water contains 
35 % more potassium than when grown without irrigation. Oats when 
receiving 45 inches of water increase the potassium content 31 % and bar¬ 
ley reaches its maximum increase of 14 % with 20 inches of water. 

The calcium content increased 155 % for wheat, 22 % for oats and 
41 % for barley. 

The magnesium content increase was, 32 % for wheat, 63 % for oats 
and 9 % for barley. 

^ The ratios of calcium and magnesium to phosphorus indicate that the 
increase in phosphorus is mainly inorganic. 

Wheat, oats and barley were all found to decrease in nitrogen as the 
irrigation water used in their growth increased. The decrease for wheat 
was 21 %, oats 40 %, and barley ig %. 

The results indicate how over-irrigation may deplete the soil in two 
ways: it washes out the soluble nitrogen which is a limiting factor in soil 
fertility in the arid region and thus produces a low protein grain, and also, 
it causes the grains to take up larger quantities of potassium and pho^hor- 
us, thus depletir^ the soil, with the result that the farmer receives less 
per unit for each of these essential elements which are sold from his farm, 

W. S. G. 


345. Recent Strampelll Wheat Varieties. 

Strampew, N. 1 phi recenti grani Strampelli (i), UltalUi agncola, Year 
60, No 9, pp. 35.3-308 ■ |- 30 coloured plates. Piacenza, 1923- 

A special number devoted entirely to a full description of some 37 new 
wheat varieties obtained by crossing and selection at the “ Istituto Na- 
zionale di genetica per Cerealicoltura (Cereal Experiment Station) at 
lieti under the direction of the author. The article is well illustrated by 
coloured plates. As regards classification of these wheats, the principal 
characteristics are mentioned, crop yield, and resistance to rust and lodg¬ 
ing. 

SOET AxJTtJMN WHEATS, AWNEESS. — “Dante”, ears white; caryopses 
reddish white; culms 80-85 cm., medium density; early. 


(r) S«t R, I9XS, p. 7??} E. *919, No. 18a; R. ipao, Nos, 73a, 8si, 936 > J079. (EA),, 
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" Stamura ”, ears white; carj’opses, pale reddish white, ctilius QO- 
100 cm. ; fairly high tillering strength, medium early 

“ Italo Oigltoli ”, cars while ; caryopses yellowish red ; culms 93-too 
cm. , medium tillering; \ cry early. 

“ Fausto Sestini ”, ears jiale yellow; caryopses pule ycUowish-while : 
culms about iro cm., average tillering ; comparatively early ". 

‘‘Attilio Fabrini”, ears white; caryopses red; culms 03-roo cm.; 
fairly eaxlj. 

“ Cuboni ”, cars milky white ; caryopses pale reddish white ; culms 
95-100 cm,; average tillering ; early 

Soft autumn wheats, awneh — “ Francesco Strampelli ” ears 
deep red, caryopses reddish white; culms 80-90 cm , medium yield; 
fairly early. 


“ Carlottina Bianca ”, ears white, caryopse.s yellowish-red; culm 
65 cm,; medium tillering; yield early. 

“ Carlottina Rossa ”, ears red ; caryopses yellow flesh-coloured. 

“ Vittorio Veneto ”, cars dark red; caryopses yellow flesh-coloured; 
culms about t20 an.; high tillering; normal ripening. 

" San Michele ” ; ears deep yellow ; caryopses yellow; culms about 
no cm.; high tillering; fairly early. 

“ Gorizia ” ; ears white ; caryopses flesh coloured; culms about 90-10 
cm.; normal ripening. 

“ 'Trieste ”, ears white, caryopses dull flesh coloured; culms 100- 
110 cm.; medium tilleriug; normal ripening. 

” Trento ”, ears white; caryopses reddish-brown; culms qo-ioo cm.; 
average tillering; somewhat early. 

” Fiunie ", ears straw-coloured ; caryopses reddish-brown ; culms 
110-115 cm ; tillering somewhat low; early. 

" Zara ”, ears white; caryopses red; culms 115-130 cm.; normal til¬ 
lering, somewhat early. 

” Cautore ”, ears white ; caryopses light yellow flesh coloured; culms 
115-125 oil., fine tillering ; fairly earlsr. 

” Knrico Toti ”, ears ted; caryopses light red, culms 85-90 cm.; me¬ 
dium tillering, fairly early. 

” Villa Glori ” ears dark red ; caryopses reddish white; culms about 
90 an.; medium tillering ; fairly early. 

'' Mentana ", ears red; caryopses dull yellow flesh coloured ; culms 
90-100 cm.; normal tillering, fairly early. 

” Goito ”, ears red; caryopses red; culms 90-100 cm,; high growing; 
fairly earty. 


PaJestro ”, ears red; caryopses light red; culms about no cm.; 
Sjlghtly eaxly. 

CssteHdardo ”, ears deep yellow,icaryops^ light yellowish-brown; 
<aws about too cm.; normal tillering; fairly early. 

' *', eat 3 white ; <»ryopses reddi^; reristance to drought. 

, aats li|^ reddish yellow; caryopses flesh coloured; 

4 ^ y^ow; resistaoce to drought. 
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Hard WHEAtS. — Volturno ", ears bluish-black; caryopses red; 
normal tillering and ripening; high yield, even during drought. 

" Milasssso ", ears whitish ; caryopses amber coloured; normal tillering 
and ripening; high yield. 

" Senatore Cappelli ", ears yellowish-white ; caryopses ; amber 
coloured, normal tillering and ripening. 

Daini II to VIII; confined entirely to arid regions of southern Italy, 

F. B. 


346. ** Trigo sertanejo •’ a Wheat Grown at Montes Glaros, Minas Ge- 
raeSf Brazil. 

Barbosa, J. Trigo sertanejo. Revtsta Agncola, Industrial b Commercial 
Mimira, Vol. I, part. 7, pp. 443-44, Bello Horizonte, 1923. 

In the district of Montes Clares, wheat has been cultivated for over 
a hundred years with the result that a very fine, strong hardy type has 
been produced which is not subject to any disease and bears heavy crops. 
Dr. AiVES Costa procured some seed of this variety and forwarded it 
to the Ministry of Agriculture at Rio de Janeiro, whence some of it was 
sent to the Centenary Esdiibition {1922,) where it was greatly appreciated, 
while the rest was dispatched by the said Ministry to Sefior H. Kobbe, 
Director of the " Campo de sementes " of S Sim§.o, State of Sao Paulo, 
who cultivated it and obtained results exceeding all expectations. The 
wheat was sown on May 29, 1923; it began to come up on June 4, and 
was harvested on October 25, 150 days after seeding. The yield was 
19.3 quintals of grain per hectare, and 44,2 quintals per hectare of straw 
The fact that this wheat can be sown in May enables it to be grown after 
the maize (the cereal at present most cultivated) has been carried. 

F. D. 


347. Glutm Percentage in some American and Italian Wheats* 

Ai^Tomawi, P. II contenuto in gluHne in grani nazionaH ed esteri. Ciormle 
di dgficoUufa delta Domenica, Year XKXIV, No. 5, p. 38. Piacenza, 1924. 

With a view to ascertain whether, or not, Italian grown wheat should 
be mixed with American wheat (in order to increase the gluten content of 
the former and make it more suited to bread-making), the author carried 
out a series of analyses in the Laboratory of Agricultural Chemistry of the 
Royal University of Bologna, The results, which are given, show that as a 
rule, American wheat does not contain a pexceptibly larger percentage of 
gluten than Italian wheat, and indeed, some varieties of Italian wheat ate 
snperiot to the American prodtict in gluten percentage. 

Italian flour satisfies all the rettnrements of the baker as regards 
, the quantity* and especially the quality, of the gluten present. The author 
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has found from working the various doughs, that the Italian griiin studied 
contained gluten of as good quality as any of the American wheats with 
which it was compared. 


Varieties oJ -wheat 

Clu 

nioMt 

ten 

dry 

Crop xgas * 



GentUrosso 48 ... .... 

33 

11,0 

Inallettabile 96. 

37 

12.0 

Jtieli XI . . .. 

38 

12.6 

Crop 1923 : 



Manitoba No i (AjuGWcaii). 

38 

12.4 

Manitoba No 2 (American). 

35 

11 4 

Assima (Russian).. . ... 

40 

13 0 

Cologna (grown from hced)... , . , , 

32 

108 , 

Gentilrobso (grown from seed) ...... 

25 ' 

8.8 

Gentilrosso fam. 48 . 

32 

10 2 

Inaliettabile fam. 96 . . 

M 

li.o 

Bieti fam. ii .. 

38 

12.2 


Prolriu 

KwbstatJCfiB 

(N X 6,85) 


13 


14 


1:2.50 

X 2 . 9 B 

13.65 

P. D. 


348. Maize: Production and Utilizationi. 

J, — The New hitemaUonal Entyclopedht , Vol. XXV, pp 607-701. New 
York, 1923. 

II. — Encyclopedia Bntannica, Plcventli lidition, Vol. 17, pp. 448-,<l40. 
Cambridge, 1911 

III. — United States Uepartmeui of Agneultiire, Service tuxd RcguUtoiy 
Announcements, No. IT pp. 4, Official Grain Standards of the United States for 
Shelled Corn, WusMngton, 1910, an<l No. t2, pp. 40. Notice of hearings on pro- 
j^osed Rules and Regulations of the Secretary of Agriculture. Washington, 

IV. - Statistical Notes on the Cereals, No 7, pp. to 8 , April (Interna¬ 
tional Institute of Agriculture, Rotue). 

V. - StaUstical Year Book for muz, pp. ro4 to X07 (International lasti- 
tute of Agriculture, Rome). 

VI. ijmted Empire (Royal Colonial Institute Journal). VoL V, new Series, 
No. 4, April T924. The Resources of Rhodesia, p, 203 (I^ondon r924). 

Maize (ZeaMays) is of the order of gramtneae or grasses; mote than 300 
varieties are known to be under cultivation in vations parts of the world, 
but in the native, or wild state it has not been traced. Xhc chaiacteristics 
of the many varieties differ among themselves more widely than is the case 
with any other cereal, ^he most probable theory as to origin is that 
mSjimte Indigenous m but was entirely unknown in the 

Old Votld ml Basfsern Hemisphere unth the discovery by Columbus. There 
aare, who state tiiat some seed was brought into 
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by the Arabs in the thirteenth Century A. D., and that this variety was 
perhaps indigenous in Asiatic Countries. It is not mentioned by travel¬ 
lers in those regions, or in Africa, earlier, than the t6th Century, when con¬ 
temporary Chinese drawings also depict this plant. 

On the other hand in Peru small grains of maize of an unknown variety 
have been found in ancient tombs, and Darwin discovered maize cobs 
embedded in the detritus of a former shore, now 85 feet above sea level. 

By HuMBOimi' and db Condobbe it is considered as solely of Amer¬ 
ican origin, and it had been long and extensively cultivated in many 
parts of that continent before European discovery. 

It IS always an annual, susceptible to frost at every stage of its develop¬ 
ment , the stem is erect with spreading leaves, and differs from that of 
other grasses in the fact of its solidity. The extraordinary variations in 
appearance and habit of growth may be judged form the fact that some de¬ 
scriptions state that the plant only reaches two feet in height, while other 
varieties sometime attain twenty feet, and in the West Indies, plants of 
thirty feet have been reported As 60 per cent, of the whole maize crops of 
the world so far as ascertainable are grown in the United States it may 
be convenient to consider separately the varieties usually produced in 
that country, dealing later with some of the very different products of 
other lands. 

Dr. E. Lewis Stoyvksant is quoted in both the encyclopedias men¬ 
tioned as dividing the maize grown in the United States into seven pro¬ 
minent groups as follows: 

i) Dent or Field Maize [Zea indentata). This is the form commonly 
pioduced in the United States, and has many sub-varieties differing widely 
in the size of plant, and in the appearance of the pob The gram is flat 
sided, quite horny on one facet, but indented or grooved with a softer sui- 
face on the other side. The colour may be yellow, white, red, or a varie¬ 
gated mixture, which is known as mixed corn and forms the chief basis 
of all trading in United States maize (always styled com in that country). 
This group of varieties is grown in most regions of the United States east 
of the E.ocky mountains with the exception of the Northern Section, where 
z) Flint Corn (indurata) is substituted; this variety matures more quickly 
and is therefore better suited for the climate of a region where summer is 
of comparatively short duration. 

3) Soft Corn (amylacea) without the homy surface, ^ foitoierly 
grown extensively by Indians in both North and South America. 

4) Sweet Corn [mccharata] has a translucent appearance in the 
grain, which when ripe, is much wnnMed. This is preermnently a garden 
vegetable, and is usually cut and cooked in the cob, which is well filled; 
the grain has a soft and silky appearance. Canned sweet corn is an im¬ 
portant article of domestic trade in the United States and Canada. 

5) Starchy Sweet Com [amylacm saccharaia) has the lower half 
of the grain of a starchy character, and the uppermost translucent. The 
three fiat mentioned groups are usually white in colour. 

6) Fop Com {everta) has an aimoat completely hard surface, and 
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when heated, the inside kernel, containing moisture, explodes ; this grain 
is of very small size. 

7) Pod Corn {imiicaia) has a separate husk foi each kernel, differ¬ 
ing completely from other groups, where the sheath of each cob forms a 
covering for a large number of grains. 

Besides the United States crop, maize is important in many other 
countries, Tt can be grown within the tropics from sea level up to a height 
of 6000 feet, but does not ffourish well where nights are cool. 

It is almost always the first crop to be discontinued as higher eleva¬ 
tions are reached, and in Southern Burope where it is so widely cultivated, 
a limit of about 2000 feet above sea level is imposed upon maize cultivation. 
Beyond a North latitude of 450 to 50^ it ceases to yield satisfactorily, 
but if planted m deep, rich soil on river bottems in sufficiently warm clima¬ 
tes, maize may produce 50 000 to 80 000 pounds of green forage, or 8000 
to 12 000 pounds of dry material per acre. 

The character of the grain produced in Southern Europe does not show 
as many divergencies as in America; it is chiefly of a bright, or duE yel¬ 
low colour, and rounded in shape, as distinguished from the flat variegat¬ 
ed product known as Mixed Corn in the United States. 

Some exceptions occur in Roumania and in Russia. The size of the 
grain varies in these countries, some growths being very small, and 
occasionally flat sided, while in Caucasia the maize is very similar to Mix¬ 
ed American, in size and colour. 

The relative importance of the maize crops in the chief producing coun¬ 
tries is indicated in the subjoined table The data considered are those 
for 1923 and 1922 in the northern hemisphere, and 1923-24 with 1922-23 
in the southern hemisphere. Averages of the preceding five years' period 
are also given. Bata are in arrear for Russia, Mexico, as well as India, 
where estimates of the maize yield are not always made annually. 

The crops in Argentina, Brazil, and South Africa are harvested chiefly 
in March and April. 

As already mentioned the United States maize production is about 
60 % of the ascertamable world yield. Next comes Argentina, rivalled 
by Brazil in some seasons, each of which countriCwS may be set down as 
growers of about 4 % of the world's maize yield. We then come to Ru¬ 
mania with about 3 % on an average, but in 1923 almost on a par with the 
two South American Countries just mentioned. South Africa, Java and 
Egypt each provide ordinarily about i % of the aggregate, a level nearly 
approached by Italy and the Serb-Croat State. Other South European 
countries grow only a smaU quantity and in the central European zone 
only a limited importance is attached to the maize crop, as the colder cU- 
iMte imposes restrictions. 


i Indian and African natives grow maize in considerable quantity for 
Cwn requirements^ of which no statistical data are available, and Chi- 

is about I %of the world's ascertain- 
have reeJly a much larger share. 

BrazE resembles that of South Europe 



CROPS OF TBMFRRAUB A 3 SnD TROPICAI* COt 3 ;N^rRlES 371 


Data of yields of Maize in the chief production countries of the world, 
SO far as ascertainable. 


Counines 

In thousand quintals (i) 

Percentage 
for the 1923 crop 

Yield 

in quintals 
per hectare 

in 1922 

1923 

St 

1923-34 

193a 

& 

1922-33 

Average 

Yield 

1917 to 1921 
& 

1918 to 1922 

1922 « 100 

Average 

=a xoo 

Bulgaria. 

6,834 

3,932 

^ 4,739 

3:74 

144 

7.4 

Spain . » . 

6,077 

6,816 

(*) 6,688 

89 

91 

14.5 

Serb - Croat - Slovene 







State ... 

21,536 

22,819 

(1)22,216 

946 

96.9 

ii ‘3 

Hungary .... 

14,010 

12,377 

(*) 10,398 

113 

135 

II 9 

Italy. 

22,378 

19,507 

22.184 

115 

100 

126 

Rumama . 

44,226 

29,478 

(*) 37,209 

150 

119 

8,2 

Russia . 


^7 133 

(3) 9.249 




United States » . 

775,847 

734,270 

720,925 

106 

loS 

17*7 

Mexico.. 


1^339 

(3) 17,400 



10,0 

India . 



22,147 




Philippines. 

4.233 

3,722 

3,671 

114 

115 

6.8 

Rgypt. 


18,67^ 

16,543 

1534 

X27.4 

(5) 18,6 

Argentina ..... 

68,600 

44,732 

53,860 



12.2 

Brazil. 


51,3^5 

U) 41,859 




Java and Madura * 

12,730 

12,066 

13.570 

106 

94 

7.7 

Union of South Africa 


13,^08 

' 10,715 


1 

(6) 7.8 


{x) Average rgsso-ai (») Average 1909-13. — (3) Average 1918-20. — (4) Average 
1917-18 8^ 1919-20 to 1921-22. — (5) Yield per hectare in 1921. — (6) Yield per hectare 
in 1920. 

(1) I quintal « loo Mlos » 220 16 * 


as a rule, in shape, in colour and size; sqme^ of the grain is of a redder 
tinge, and is .small in size. 

In Central and Northern Argentina every garden has its maize plot, 
besides the hundred acre fields to be seen on every hand, where moisture 
is sufficient. These gardens sometimes produce excellent crops, and must 
then add largely to the aggregate results after providing for all domestic 
requirements of food and fodder locust attacks are reported ev^iy 
season but seldom cause any serious general loss of crop* 

Practically aU commercial transactions in maize (always called corn) 
in the United States are concluded on classification (grade). The really 
effective basis for ordinary business is No 2 grade of Mixed Corn. 

On this basis future delivery transactions invariably take place. The 
following is tlie official standard d^cription of No, 2 Mixed Corn: 

Number two mixed shall be mixed corn which does not come within 
the requirements of grade number one mixed, shall be sweet; shall contam 
not more than t5 % per centum of moisture , not more than 3 per centum 
of foreign ;haterial and cracked com, and not more than 4 per centum of 
damaged eom; ehall not contain heat damaged and mahogany kernels^ 
and stofll weigh not ks$ than 53 pounds per Winchester bushel ^ ^ 
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It IS perhaps superflous to give particnlais of the standards of Number 
I Corn, but, as this grade ts mentioned above, it may be explained that in 
Number I grade, the limit of the moisture,is 14 per cent,, while foreign ma-' 
terial, and damaged grains, are each limited to 2 per cent ; the minimum 
weight is 55 pounds per Winchester bushel 

' On the other hand, for grade No 3, the limit of moisture is extended 
to 17 Y2 per cent, and other blemishes arc allowed in larger proportions* 

For interior requirements, doubtless 17 per cent of moistuie does 
not render the grain unmarketable, bur for export to Kurope, or othei tians- 
oceanic destination, a moisture content of 15 % per cent, is quite the oub 
bide limit that can safely be put on board ship For export tiansactions 
It IS the moisture content that is of real importance, the natural weight and 
the percentage of cracked (broken) or damaged grains are of less iiioiucut 
in final disposal abroad 

Grade of Corn, 

It is by 110 means always the case that No 2 or No. 3 Corn contains 
so much moisture as is indicated in the grading rules Naturally this j>er- 
centage is mostly dependent on the character of the weather during ripen¬ 
ing and harvesting. A very dry season, too, may reduce nearly all the crop, 
over wide areas, to No. 3 grade, owing to deficiency in natural weight, 
while the moisture content may be much less than even 15 
In such an event, No. 3 grade is available for export. 

The grading is carried out by duly appointed Inspectors who receive 
,the license of the Bepartnient of Agriculture, after a full inquiry as to their 
knowledge amd capability for undertaking the duties. Complaints as to 
irregular grading by inspectors or as to misreprevsentation or malfeasance 
after grading by the parties concerned are investigated by the Secretary 
of Agriculture. 

Of the chief cereal products, maize is probably that which contains tlie 
highest average percentage of moisture, and consequently is liable to ger¬ 
minate most readily. 

In Argentina at some country station may often be seen a large pile 
of bagvS containing maize, exposed to the weather with green shoots coming 
into sight after a day’s rain followed by hoi bittu This arises from inad¬ 
equate protection from weather, but in fact, maize re<j[turevS almost constant 
inspection, ami treatment at certain seasons, if it is to reach an overseas 
destination in marketable condition The operation of thrashing, more pro¬ 
perly cribbing, is tusually carried out immediately before the grain i$ to be 
maifeeted, hi €very country On the cob it is much safer ; if not shelled 
it does not appreciably deteriorate in the course of the season. 

After harvesting, a certain period is given to drying in the cobs, as 
may be seen in many Italian villages during autumn, where the rows 
of golden, coloured cobs form an attractive embellishment on the roof or 
frotit of the farm house 

In the TTnited States -^he cobs are stored in long cribs or sheds with 
wl^ete the air can freely pass, thus bringing about evaporation 
Vvkm the drying in cob has been complete, the question 
cdme hp at the grading. In ordinary seasons no ocean 



C^OPS OP T]^MPPRATE AND TROPICAE COUNO^RIES 


373 


shipment of make grown in the middle western States, made earlier than 
January, can be trusted to arrive in Europe m merchantable' con¬ 
dition. 

Again, when the germinating period approaches and the natural course 
Ls that of planting the seed, all maize becomes affected, and, if in bulk, 
has a strong tendency to deteriorate by heatmg. Therefore, exporters 
do not buy in the United States after Apiil, until the torrid heat of July 
IS passed. There are two periods of the year when exporters can safely 
do business, from January to April, and from August until, in November, 
new maize becomes available and is likely to be mixed in with the old, 
dry gram. 

With these recuiring checks on export business, and with the absorp¬ 
tion of most of the maize crop for hogs and other live stock feeding, limi- 
tatioUvS of quantities exported are obviously probable. In fact, at the 
moment when growers are most desirous of selling, it is unlikely that Eu¬ 
ropean buyers will be willing to accept risks of deterioration on the voyage, 
and, on the other hand, when Europe is ready to purchase with a probab¬ 
ility of sound delivery, the farmer has generally disposed of any surplus, 
and piefers to hold the remainder for his own requirements 

The cases of Rumania and Argentina, are veiy different. In the first 
place, the population of those countries is small in comparison with the 
quantity of maize grown, and although ordinary risks of condition are similar 
to those in the United States, the practice in the export trade is for shippers 
to undertake them, so far as the period of the voyage is concerned The 
buyer m Western Europe can therefore act with some confidence m pur¬ 
chases of Argentina or Rumanian maize, knowing that the seller for export 
will take every care to load only gram that, in his opinion, will not de¬ 
teriorate on the voyage. Relatively to the differing periods of harvest in 
Rumania and in Argentina, similar restrictions, caused by incomplete ri¬ 
pening and by tlw germinating period, have to be observed. 

A valuable return was furnished to the International Institute of Agri¬ 
culture by the United States Department of Agriculture and was published 
in Statistical Notes on the Cereals No. 7, April 1918. The data are those 
computed by the Department as representing the destined uses for the Unit¬ 
ed States maize crop, under average conditions of quantity and of require¬ 
ments, in other words, of supply and demand* Almost similar conditions 
are still applicable in the United States, and the variety of uses adopted is 
a feature likely to prevail more or less, in many of the maize growing coun¬ 
tries. The proportion devoted to feeding live stock must naturally follow 
the numbers of animals, and the quantities exported, or imported, must 
depend upon the capabilities of soil and climate, in each country. But 
the uses set forth in detail by this return are world-wide and thus afford 
a basis for international consideration of the utilities of maize. 

The list of importing countries is a long one but those that receive auy 
cousiderable quantities from abroad are almost entirely European. In 
like manner, a number are quoted as exporters, but effective supply on any 
l^ge scale comes to hand qnty froifi Rumania, theUnited States, Argen¬ 
tina and Sduth Africa. 

im] 
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Utilization of an average maize crop tn the United Slates 

(itt imllion <)uukt<Us of loo kilo^^rammos). 


Human consumption (m Ameuca) ... ... . 2^ 

Conbxttncd on Fanns by Itorscs Sc Mules . . * 185 

» » » » Ho^^s . . . .... 1^4 

» Milcli cows . ....... *,0 

» Calilc . . . 65 

* Sheep ... ... ...... 15 

» Poultry .... .... . . .i5 

for Seed . . . . . . 6 

Unspecifted purposes . . .11 573 

Employed in Manufactures for manse meal . ... ... 62 

j?lucobe & starch .... . 10 

di^-tillinc; . ... , . . 5 

Malt ... . 4 

Fodder m cities . 30 

f$xported ... . it 

Unspecified purposes away from farms . . .... . 7 

Total. 703 


Of these four leading exporters, Argentina is the steadiest contributor, 
Rumania, the United States and South Africa occasionally fall into insig¬ 
nificance as exporters of maize. Before the war, Russian supplie.s were 
of some moment, but so far there is little sign of their renewal, indeed 
during xg22 Russia imported 805 thousand quintals of maize. 

Table of maize mports into the chief %mporting cotMries 
during the calendar years 
(in thousand quintals). 


ttnporiing countries 


xq32 

ti}iX 


tw 

Germany . 

^» 5 M 

10,854 

18,705 

^,089 

g 

1 

Austria. 

7^5 

qil 

1,702 

(l) 1.30s 

333 

Belgium .. 

4,041 

4,*74 

4,91* 

2,(^62 
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Benraark. 

3,341 

4.581 

4,608 

2,^9* 

1,961 

France . . 

5»038 

5,346 

3,34<» 

4,454 

1,369 

Oteat*Brltaia and Ireland . . 

17.545 

18,898 

18.673 

17,191 

8,566 

Italy.. . . . 

4,44Z 

5,045 

4-563 

3,200 

1,967 

Norway. 

973 

901 

896 

663 

697 

Netherlands. 

7,3^01 

8,795 

9.001 

3,894 

Z,305 

Boland . . , . 

27 

*33 

431 

no figures 

no figures 

Sweden. ... ^ . 

663 

505 

1,063 

386 

813 

0wdt»erland. t . . 

1,35^7 

X,27Z 

i.a97 

«45 

*,340 

'tc^xjelovakie . 

O04 

982 

1.989 

80 

29 

5S,»70 

3,359 

3.i3o 

2,708 

1,624 

, , * . * 4 . . . . 

... . 

. 

140 

7 

48 

*55 

.. 
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Table of maize exports from the prtncipal exporting countries 
during the calendar years 1910 to 1923 %nclusive 


(in thousand quintals). 


Exporting countnc'^ 

3923 


1931 

1930 

1 

1919 

Rumania. 

6,694 

2,916 

7,691 

4,400 

6^ 

United States. 

10,716 

41,559 

32.761 

4>5I2 

2,814 

Argentina. ... .... 

29,474 

27,713 

28.349 

44,107 

22,271 

Union of South Africa . . 

5,119 

2,468 

3.526 

316 

MU 

Totals . . 

52,013 

74.656 

72,327 

53,335 

26,208 


In the April 1924 Number of Umted Empire (VoL XV, new series No 4, 
p. 263) an address by Mr. G. IvARp:^nt, head of the Immigration Depart¬ 
ment for Rhodesia, is quoted. He said that the staple crop of Rhodesia 
is maize. The temperate climate and the rich soils of Rhodesia have im¬ 
proved American seed to such an extent that inquiries for Rhodesian maize 
seed had been received from Florida, California, Mexico, and British Col¬ 
onies. It was, he said, the great hope and aim of maize growers in Rhodesia 
to become suppliers of maize seed to the rest of the world. 

The maize crop of Southern Rhodesia in 1922 was i 315 thousand 
quintals according to returns made to the Government, not including the 
very considerable quantity grown by the natives for their customary food 
requirements. 

Maize is generally regarded as an uncertain crop, chiefly because it is 
very liable to suffer from extremes of temperature. In the United States 
an early frost may curtail the yield in some regions very considerably, 
but the most serious danger is from continued drought and heat in AugUvSt 
and September when the crop may be fired'' on important areas. 
The same risk occurs in Argentina where a period of scorching weather in 
January iqxx sufficed to niin the crop ; the whole yield was only 7 milKon 
quintals as compared with an average of fully 40 millions. The author 
had an opportunity of seeing the havoc thus wrought in a single week on 
apparently promising maize crops in very important districts, at the time 
mentioned. 

It is naturally very seldom that damage of this kind is sufficiently 
widespread to produce such results, but partial drawbacks arising from ex¬ 
tremes of temperature do affect maize crops in nearly every season, though 
local injury is often compensated by plentiful yields in otiiet parts of the 
same country. 

A triiaize crop in full flower is one of the most striking of rural scenes ; 
from this and other characteristics, partly indicated above, it may be regard¬ 
ed as one of the most interesting of the crops of the world. 


J. H. H. 
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349. Improved Rice Varieties in Italy. 

NovkI/EI, N II miglioramento della seiiiente di rise II GiornaU di risi- 
milium, Year XIV, No. 2, pp. 17-39, figs 19. Vercelli, 1924 

During the last ten years, the average tnerease in crop yields lor rice 
in Italy, has risen from 30.2 quintals per hectare in 1912, to 41 4 q. ^ler 
ha in 1923 It ivS not unusual to obtain 50 q, per ha on ricc plttnlaltons 
and a maximum oi 70-75 q. per ha. has been reported. This increase has 
been attributed to careful manuring and improved cultural methods, but 
more especially, to seed selection 

The Stazione di Risicoltura ” at Vercelh has already done valuable 
work along these lines (i). The “ Chinese Originario distributed by this 
Station in 1903, and subsequently the “ Neio di Vialone,'" the Bertone 
and “ Ostiglia may be mentioned as the principal varieties responsible 
foi increased yield 

The following recent varieties are also worth special attention; — 

Japanese mnehes — The “ On&en has given satisfactory results : — 
high yield, resistance to disease ; commercial value similai to “ Chinese 
Originaiio ”, still more evident after reproduction and consequent eailier 
maturity, harder grain, and higher percentage of clean rice. This variety 
grows well on all types of soil, and is suitable toi new plantations; it is 
readily transplanted 

Early var%eHes * The " Oiiginario Precoce 6 ” or “ OP 6 ”, obtained 
by the Sancio monks at Trino (Prov Novara) from the ” Chinese Origi- 
nario ” is of medium size, average yield, fine quality grain, and suitable 
for second or third year plantation, on soil not too rich in organic mattei 
and comparatively heavy 

” Precoce Dellarole ”, obtained by Sig- Nicola DeeearoXvE, at Viuzaglio 
(Prov. Novara) and exhibited at the " Stazione di Vercelli ” in 1914 ; 
has given satisfactory results (ripens very early and giain vsuperior qua¬ 
lity), but does not reproduce successfully. 

” Precoce giallo Ardizzone ”, obtained by P Ardizzone at Cascina 
Angossa (Vercelli), distinguished by the reddish yellow colour of the 
straw wluch facilitates handling. 

” Precoce Novella ” or ” Precoce Allorio ”, obtained by the rice 
planters Novicm^A and Aij^oiao in Vercelli. Inferior yield to ” Originario ” 
and gives good proportion erf cleaned rice , somewhat less resistant to 
disease and lodging, but earlier ripening and superior grain; suitable for 
late sewing. 

” Precoce Maratelh ”, obtained by M MARAa^EEEI at Asigliano (Prov. 
Novara) ; more compact, than ” Originario ”, erect, very resistant to lodging, 
leaves large and characterised by inclined slope towards the panicle. Al¬ 
though somewhat less dense than ** Originario ”, the foliage is abundant 
and forms a good soil covering. This variety grows well on various types 

5S70 and 1277; Nos. 34,399,5xx, 814 j ie. 19x7, No. 330; 

jk* S^o$ 7 SS atid 756 J X 9 X 9 * No. 456; JR. tgzt, No. ixxsj JR. tgazt No. x6i. 
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of soil provided that it is not too rich in organic matter; matures about 
10 days earlier than Originario but slightly lower yield; grain opa¬ 
que, large, and good quality Recommended for cultivation and further 
selection 

Precoce Vittoria ”, obtained by P Sancio at Trino, similar to " Ori- 
giiiario ”, but earlier maturing , suitable both for old and new plantations 
and is highly recommended 

Varieties recently introduced: '' Americano 1600 ” received by the 
Stazione di Vercelli from the U. S Department of Agriculture and tested 
by the author from 1921 onwards. Tins variety is of Japanese origin and 
has already proved successful in Italy, resembling in many ways the 
Originario ” as regards vegetative development. It is, however, more 
resistant to lodging and ripens earlier, and gives a higher proportion of 
clean rice {83 % commercial nee and 72® camolmo ”) One evident 
advantage lies in the fact that the seed has not yet been mixed with 
red grain. 

Other varieties introduced into the Station in 1923 from Japan have 
been tested in several localities. Those which have proved satisfactory 
as regards acclimatisation, have been given further trials. R. D. 

350, Sugar Production in England. 

Lomsiana Plantar and Sugar Manufacturer^ Vol bXXII, No. 6, p 107 
New Orleans, 1924, 

It was stated by Bat,dwin that England was capable of growing 
500 000 acres of sugar; this might be questioned, but progress has been 
made, although slow. In Norfolk beets were grown that had 19 % sugar 
content. The Cautley Factory worked up in 1921, 19 000 tons of beets, 
in 1922, 41000 tons and in 1923, 55 000 tons, with a white sugar output 
for the three seasons of 1900, 4300 and 7000 tons respectively. 

The Kelham factory was opened m 1921-22 and worked up 23 000 
tons of beets, with an output of 2000 tons of sugar 

Each of these factories has this year an area of 15 000 acres under beets, 
and expects to produce 15 000 tons of sugar. 

On July 20,1922 home-grown sugar was freed from the import duty of 
25s. 8d, and also from the rate of 21s 4 d on sugar from British Colonies. 

Raising the sugar tonnage in the homeland and the colonies will ma¬ 
terially aid England, but as the country consumes from 17 500000 to 
2 000 000 tons of sugar per annum, England will stitt be dependent upon 
other nations for a large part of her sugar supplies. 

W, S. G. 

Starch Cfops. 

351. The Potato in Brasil. 

Produc9lio e commerdo da batata no Brasil. Revista Agncola, Xndus^ 
tnale e Commercial Mwwa, Vol. i, Part 6, p. 467. Bello Horizonte, 1923. 

According to the data collected by the Ministry of Agriculture of Bra- 
ril, the potato crops in the country amounted to 190 853 tons in 1921; 
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286 350 tons in 1922 ; 208 408 tons in 1923* In 1921, 2180 tons were 
imported and in 1922, 2554 tons About 150 000 tons are consumed an¬ 
nually The principal potato-growing States are * Sao Paulo, Miuas 
Geraes, Rio de Janeiro, Parang, Santa Caterina, Rio Gtutule do Sul About 
32 000 hectares are under potatoes, the average production being 90 qtiin- 
talb ot tubers per hectare. The average price paid for imported potatoes in 
1922 and 1923 was 511 reis per kg The chief importing countries are: 
Germany, Argentina, Denmark and the United States, No potatoes are 
allowed to be imported into Brazil unless they are accompanied by eer- 
tiheates declaring them to be entirely free from all parahitic diseases ; fur¬ 
ther, they are subjected to examination by the Service do InvSpec9ao e 
Vigilancia Sanitaria do Instituto Biologico de Defesa Agricola P. D, 


352. The Sweet Potato in South-Western France. 

BEmnE, T {Professeur a la Faculty de Mc^deeme et do Pliariuacic de 
Bordeaux) Ba patata douce dans Ic Sud-Ouest de la France. Revue de Bot 
tamque apphqude et d*Agriculture coloniale. Year 3, No 28, pp. Si8-822. Pa¬ 
ris, I 923 ‘ 

Since 1905 the author has cultivated at Bordeaux, a variety of 
sweet potato coining from Dahomey, and also another from Martinique, 
Plants obtained showed an average weight of 5.5 kg, 4.2 of which con-^ 
sisted of leaves and 1.3 kg. of tubers, which gives an indication of the 
composition. A description is given of the methods of cultivation and 
conservation best adapted to the prevailing conditions in S. W. France* 

R. D. 


Forage crops, 

353. Investigations on Leguminous Fodders in India* 

I. Heaksx CoiiBy E Some Problems on Fodder Production in the Piui- 
jab. Agricultural Research InsliMCt Pttsa Btilletm, No, i$o, pp. 28-3/, Oal- 
cutta, 1923. 

I, Problems in jodder production * — Tlie (piostion of impn)veinent of 
arable and pasture lands and economic methods for feeding stock has been 
studied at Coleyana (Punjab), India tttider the authors directiou. The 
stud farm has been worked on a six year rotation a) grass, 2 years; 
h) ciops, 2 years; Rabi season, September-April (oats, Tnfolmm resupina- 
turn, Trifolmm alexandrinum) ; " Khanf April-Scptember (Sorghum- 
vulgare Pars., Cyamopsis pscraloides, Phaseolus aconikfoUus Jacq, and maize; 
c] lucerne, 2 years. 

This method of rotation provides an abundance of organic matter 
for the cereals, and the crops clean the land for lucerne which in turn lea- 

the soil rich in nitrogen for the next grass crop. Under prevailing con- 
in the Punjab, it is estimated to obtain i maund (x) of hay from xo 

(1) trts ib, 
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maunds of green lucerne in the colder weather and double in the heat. Con¬ 
sequently it is preferable to feed green whenever possible The average yield 
of seed in a normal year is about i maund per acre. Satisfactory results 
were obtained on a test plot with lucerne broad-casled with Pmmsetum 
conchaoties, Rich. 

Grassland was certainly improved in quality by the addition of Tn- 
fohum rcsuptnaUtm. The use of the tandem disc cultivator and tractor 
is advised previous to broadcasting and has given an increased yield. 
Tr alexandnnum has proved a good fodder, yielding i maund of hay for 
every 9-10 maunds green fodder The author considers this species some¬ 
what preferable to the preceding species , it grows well and gives at least 
three cuts on well prepared land. 

The seeding problem is a continual difficulty in the Punjab and no 
definite conclusion has get been reached. It is considered advantageous 
once this difficulty is overcome, to employ the Tnfohum speaes in place 
of Mehlotus tndtca and M. alba, hitherto cultivated in this area Conditions 
necessary for seed formation are being investigated at Pusa. 

Tests are being made with several indigenous leguminous plants of 
possible use as fodder crops, amongst these Khynchosta mimma D. C. on 
cotton areas, is apparently attractive to horses Also Lathyrus afhaca 
ly. found amongst wheat and lucerne is probably of value. Other forage plants 
still present a field for investigation. 

II. Improved method of lucerne culhvaUon : — Expenments have been 
undertaken at the Pusa Research Institute to discover the best method 
of intensive cultivation to obtain the largest yield in a small area. The 
importance of a thorough knowledge of the morphology and physiology of 
the plant cultivated has been proved, as well as the value of selection of 
suitable varieties For example, the analyses of lucerne hay shows the 
value attached to leaf preservation. 
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Trials have been made with different varieties and satisfactory results 
obtained with the Hunter valley lucerne of Australia and the KaUanpur 
from Cawnpore. The ‘‘ Kandahar was found adaptable to the high tem¬ 
perature of frontier valley but not suited to colder chmates. 

As regards the improved system of cultivation, the usual method of 
growing on ridg^ With chsnnds for irrigation has been discontinued owing 
to low yield, and other ecionomic disadvantages. The lucerne is now grown 
jiat beds 2ft wide with tft irrigation channels between. Seed is sown 
Wtb on beds and in the channels with no bare ground visible. This has 
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testilted in increased yield, conservation of soil textture, water saving, 
and reduced cost of weeding. The stand survives also the hot weather 
and rains and serves for a second year's growth. The plants in the trenches 
die out, however, during the rainy season. The irrigation channels act 
as drains and help to maintain the soil aeration. Apparently the heavy mon¬ 
soon of 1922, at Pusa, 63.30 inches of rain, had no deleterious effect on lu¬ 
cerne grown on flat beds. The yield is encouraging:— fiom a plot sown 
October 1921, eight cuts up to June 1922 gave a yield at the rate 
of 70 000 lb per acre Subsequent results with the application of light 
diessings of leaf compost has already given an additional increase of 
about 50%. 

The author draws attention to the excellent hay obtained which can 
be conserved for a considerable time without loss A difficulty in baling 
has been overcome by damping overnight and covering with taipaulin, 
the importance of using the miiumnm amount of moisture needed to pre¬ 
vent powdering is accentuated. 

Reference is made to the water requirements for intensive cultiva¬ 
tion of leguminous crops, This subject has been studied carefully in connec¬ 
tion with possible saving in wheat growing [Bulletin 118 A^ncultural Re¬ 
search InsUtute, Pusa, ** The saving of irrigation water in wheat growing "}. 

Ill Fodder in relation to cotton growing — The importance of this con¬ 
sideration has already been proved in Egypt, where berseem [TrifoUum 
akxandrinum) as a catch crop on cotton plantations has given decidedly 
profitable results. Advantage of using Cajanm indtcus in a similar way in 
the United Provinces (India) has also been notified. The Indian Cotton 
Committee has emphasised the desirabihty of helping to maintain soil 
fertility thus, 

M. E. Y, 

354. The Growth of Alfalfa with various Cutting Treatments. 

Craber, E* E. Journal of the American Society of Agronomy^ Vol r6, 

3 » PP- X69-X72 Geneva, N. Y., 1924. 

According to the results obtained at the Kansas and Wisconsin Ex¬ 
periment Stations, the responses of alfalfa to frequency of cutting at 
various periods of growth are decidedly pronounced, and this plan may 
serve as a valuable medium for initial investigations on leguminous root 
reserves. The more frequent cuttings at the early stages of growth com¬ 
pared with less frequent cuttings at mature .stages have resulted in a 
gradual thinning out, a reduction of vigour, and an influx of weeds and 
grasses. Two annual cuttings taken when the alfalfa was in full bloom, 
have yielded over a ton more of cured weed-free hay per acre than three 
cuttings taken on and before the plots were in tenth bloom. It has 
been found also that hay cut at full bloom stage contained 15 4%, pro¬ 
tein compared with 16.5 % for the tenth bloom and bud stages. Un¬ 
doubtedly there are other perennial plants which arc similarly effected. 

M. E. y. 
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355 dandesiinum, a New Pasture Grass for India. 

ROBERPSON Brown, W Agncultural 'journal of Ind%a, Vol XIX, Pt I, 
pp. 32-^4 Calcutta, 1924 

P^or some time past, the ** Kikuyu grass, Penmsetum clandesUnum 
has given very satisfactory results in South Africa for fodder purposes 
and as a peimanent pasture grass (i) The author considered it advan¬ 
tageous therefore to test its adaptability to Indian climatic conditions, 
and reports the encouraging results already obtained at Peshawar Agricul¬ 
tural Station It is advised to extend cultivation to areas where the aver¬ 
age rainfall exceeds 20 inches, or where irrigation is available, and should 
prove of distinct value for grazing dairy cattle, and probably superior to 
Cynodon dactylon utilised up to the present in India. 

Reference to the comparative analyses made in South Africa with lur- 
ceme and other grasses, indicates the high nutnve value of " Kikuyu 
(Umon of South Afnca Dept of AgncuUure, Leaflet No. 45) (2) 

M. L Y. 


356. Investigations into the Changes which occur during the Ensilage 

of a Green Crop. 

Woodman, H K (1? D D Sc ) and Amos, A (M. A ), (School of 
Agriculture, Cambridge University) Journal of AgrtcuUural Science, Vol XVI, 
Part r, pp. 99-1x3, bibliography Cambridge, I924 

It has long been recognised that the type of silage produced is largely 
determined by the stage of maturity of the crop. In the case of green 
'' fruity oat and tare silage there is little doubt that its production de¬ 
pends upon ensiling without wilting of an oat and tare crop in the early 
stages of maturity, when the oats are in milk and the tares between the 
stages of full flower and half-formed seeds Experience indicated that 
if the crop is too immature and succulent the result may be the so-called 
** sour silage. 

Experience and experiment point to the following generalisations in 
regard to the influence of the degree of maturity of crop on the quality 
of silage: 

1} Sour silage results from very immature and succulent 

crops. 

ii) Green ** fruity silage from crops in early to medium maturity. 

iii) Acid brown '' silage from fairly mature crops 

For the experiment, a crop of oats, tares and beans was selected; 
the crop was cut at three different stages of maturity and ensiled quickly 
The only varying factor was that of maturity. In no case was the crop 
damaged by decomposition of the basal foliage. 

(1) See M. 1922 Nos, 71 x, 195^4. {M) 

(2) See aJso analyses in Rhodesia, R, 1922, No 1294* 
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The crop was cut and ensiled between the following stages: 

June 14. Oath just floweied ; June 23 Oats at nulk stage. 

June 30 Oats all in milk July 12. Glunict; changing fiom green 
to yellow and grain passing out of milk vStage 

The sJJos were opened on November 7, 14, 2r in the same oidei as 
that in winch they wcie filled 

Analysis showed the following diftetcnces in losses of diy mallei: 

Maturity of ciop Very immattare Early matuiify Daily maluie 
%los& of day matter 97-11.8 8,6-9,0 5.8 

It will be vseen that the loss of dry matter decreased as the maturity 
of the crop increased These results confiim the earlier finding of the 
authors, and that the production of the “ acid " type of silage is associat¬ 
ed with the least loss. 

In the esvse of oat and tare ciops it is now possible to predict the type 
of silage at the time of filling the silo, and for this reason it is very prob- 
bable that the undesirable sour ” silage will disappear, and the two kinds 
which will be made will be green fruity '' and '' acid brown silage. 

The results obtained with these two types may be summarised as 
follows 


Gic*cn “ fjfiuiy *’ silajjc 
(mean ot h trials) 
or loss 


“Acid In own” silage 
(mean of 3 trials) 

% gain or loss* 


Dry matter, . 
Crude protein. - 
Btlier extract, 
N-free extractives 
Crude fibre . * • 

Aeb. 

True protein . . 
^'Amides*’ . . . 


--112 

— 

+ 5 ^‘A 

— ii).i 

5.5 

o.-i 

4 * 


o o 
+ 45*0 

-- K|.7 
(>,0 
0,0 
— zH A 


The losses in cnule protein anti inorganic salts will be noted in the 
case of '^fruity silage, compared with tlie acid brown variety where 
they are ml. Conditions of immaturity anun to favour the splitting up 
of carbohydrates and true protein. 

It may be said that cutting the crop in early to medium maturity 
in order to make fruity ** vStlage, results in ensiling a smaller weight 
of forage per acre than if cut at a niaturer vStage for ** acid brown '' silage. 
Against this must be set the fact that green ** fruity silage is superior 
to add brown in palatability, digestibility and nutritive value. Invest¬ 
igations carried out at Cambridge have shown that the production starch 
equivalent of 100 lb, of dry matter of green fmity oat and tare silage 
45.6, whereas that of acid brown ** oat and tare silage is only 334. 

W. S. G. 
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357 Colton Cultivation in the French Colonies* 

CiiKVAiviER, A Btat actuel de la question cotonniete dans les cdlomes 
Iran Raises* Revue de Botanique appliquee et d* Agriculture colomale, Year 3, 
Ko 23, pp 793-818. Pans, 1923 

The author describes the present position of cotton cultivation and 
the possibilities for this plant in each of the French Colonies. The dif¬ 
ferent projects for development are discussed relative to the cultural, 
economic and laboui conditions, and a companson is made with methods 
of cultivation emjiloyed in other colonies where conditions are similar* 

R. D. 

358, Economic Conditions of Cotton Cultivation in North Africa (i) 

^rRABUX Conditions ^cononiiques de la culture cotonni^re en Afrique du 
Nord, Comptes Rendus des Stances de VAcadirme d^Agriculture de France^ 
Vol. X, No. 3, pp. 105-107. Pans, 1924. 

The authoi states that cotton can be grown on all the coast plains 
of North Afiica, and even beyond them up to a height of 700 ni Cotton 
has always been cultivated by the natives over small areas of the oases. 
Piactical experience has shown that 200 to 700 kg. of fibre can be obtained 
per hectare. 

In 1923, 14 034 kg. of seed-cotton, or 4 678 kg. of Hnt, and 9 356 of 
seed, were grown on eight hectares at the Ferme Blanche (Algeria). Since 
the cotton fetched 20 fr, per kg. and the seed 35 fr. per 100 kg the whole 
crop sold for 96 834 fr. On deducting the cultivation expenses, or 17 262 ft, 
it is seen that the profit amounted to 9946 fr per hectare. 

Cotton cultivation is, however, localised in the neighbouihood of 
Orleansville and in the district of Penegaux, where an active propaganda 
is being carried out by the Experiment Station of the Ferme Blanche 
which distributes the selected seed of tested varieties of Egyptian cotton. 
The demand for this selected seed is small, owing to its high price, as far¬ 
mers do not yet realise its value. R. B, 

399* Cotton in Indo-Ghina, 

Te Cambodge ^conomique et Culture du cotonnidr. Bulletin Economtque 
de I*Indo^-CMne, Year XXVI, No, 162, pp. 380-382. Hanoi-Haiphong, 1923. 

Cotton Growing — From time immemorial the Cambodian 
has been a grower of cotton, which he calls ** Krabas ", the cultivation 
being confined to the river flats. Since 1914 the energetic work of M. Mar¬ 
tin DE FX/ACOtTRX, Chief of the Agricultural Service of Cambodia, has 
extended this cultivation to the fertile red lands of Xompongchan; the 
success achieved in these plantations has added to the possibilities of 
Cambodia Cotton. 

The cotton grown chiefly in Cambodia is Go^sypium Jmsutum in- 

’ , ixy 3^0. 652 
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trodticed originally from America, and which is the only species culti¬ 
vated on a large scale along the flats of the Mcikong and Bassac rivers; 
this is the Cmnbodm Cotton of India, where it was introduced many years 
ago, with excellent rcvsults (1) Two other varieties ate here and there 
met with, according to docunientary evidence these are Kjabas Sang- 
Ke, a type intermediate between GosbVpmm arbormm (L) and Gossy-^ 
p%im %n(hciim (bark) and Kiabas Sampan'' which at present has no de¬ 
finite botanical classification. 

Cambodia Cotton (0 Imbnhmi) grows to a bush of 2 ^/2 to 4 feet 
in height and is planted on the river flats, after the subsidence of the 
floods, in August and September 

As soon as the water disappears, leaving the flat land visible, Cam¬ 
bodians set to work to plough, repeating the operation ten to fifteen days 
later, and sowing the seed at once so that the young iilant may derive 
benefit from the later rains 

Sowings are made in lines fully a yard apart, with a space of nearly 
3 feet between the plants, which are placed in holes about 4 inches deep. 
The seed is previously soaked for 24 hours, and ten seeds aae put in each 
hole 

In fourteen days the plant is sufl&ciently advanced for thinning out, 
three or four of the best plants are left and the others destroyed. 

When this work is finished, the native grower leaves the rest to ma¬ 
ture, until picking begins in the fiust fortnight of March, continuing 
until the setting in of the rains. 

Every three of four days the women gather the ripe bolls, winch are 
laid out to dry and sent to the ginnery subsequently. 

On the red lands cotton growing began in 1914, as aheady men¬ 
tioned ; the methods of cultivation are practically the same as on the 
flats, but a more complete preparation of the soil is required ; us it is 
not necessary to await flood-subsidence, planting is possible in July or 
early August, and picking then takes place in January or bVbruary, the 
driest mouths in Cambodia, which is the most favourable time for cotton 
picking. 

Cotton yields and trade. — In good years the yield 
of cotton is from 7000 to 8000 metric tons, but it fell off slightly in 1920 
owing to the unfavourable season. 

Much difference of opinion has always existed as to the value of Cam*- 
bodia cotton; French spinners, before the war, complained of the short 
staple, preferring American and Egyptian varieties. 

Opinions have been more favourable of late but most of the Cam¬ 
bodia cotton exported is shipped to Japan. 

A letter dated 29 April, 1923 was received from His Excellency the 
Governor General of Indo-China with reference to the Institute's Mono¬ 
graph ** The Cotton Growing Countries" His Excellency communi¬ 
cated figures of export during 1920 1921, 1922 to supplement those quoted 
in the Monograph mentioned. These data are as follows; 

(t) DB FosaMit^s 4 e Cambodge an Fotot da vne cotomxier. {Bd,} 
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Ex-ports of Cotton from Indo-China 

TJngmnqd Cotton Ginned Cotton 


Thousand pounds 

1920 3,045 

1921 3,229 

1922 3,066 


Thousand pounds 
5,ti6 
6,222 
4^656 


The letter continties 

** The cotton question in Indo-China is the order of the day, and 
is the subject of particular attention among the technicians of our Ser~ 
vices The area under cotton is probably susceptible of very consider¬ 
able enlargement in some parts of the Indo-Chinese Union, but this 
development is contingent on results of much prepartory study and work 
continuing for a period which cannot be defined. I shall take care to 
give you timely information as to progress.'' J H H. 


360. Cotton Growing in Australia* 

Johnson, W H (Late Director of Agriculture, Southern Provinces, Ni¬ 
geria). BulleHn of the Imperial Institute, Vol. XXI, No 4, pp 596-607 hondon, 
1923 

The author, draws attention to the fact that, although Australia is 
slightly larger than the United States, and one-third of it hes in the tropics, 
extensive areas are not suitable for cotton cultivation on account of the 
scanty or badly distributed rainfall. The soil and chmate however, in 
large portions of Queensland, Northern New South Wales, North West 
Australia, the Irrigation Settlements and probably also the Northern 
Territory, are well adapted for cotton cultivation, but experiments will 
have to be carried out to decide whether the crop can be profitably grown 
on a commercial scale, to determine the best planting season, and the best 
varieties for particular districts. Careful seed selection will have to be 
practised and the seed supply controlled in order to prevent mixture of 
varieties. W S G. 


361. Cotton Growing in Eritrea* 

Garavagwa, P. C II cotone in Entrea. VAgvtcoUum colomale^ 
Year XVIII, No. i, pp. i-ia. Florence, 1924. 

A general report of the progress made in Eritrea since 1902, in cotton 
production, with a description of the prevailing conditions climate, soil, 
etc. and the difficulties to be overcome, M. U. Y. 


362. Note on Egyptian Cotton* 

The Farmers* Weekly, Vol, XXVI, No 672, p 19^^ Bloemfontein, 1924. 

With reference to the gradual deterioration and reduction in yield 
per acre of Egyp^^^ cotton, it is sug^ted lhat this may be due to the mix¬ 
ture of seed at the mnneries. A case is mentioned where it was found that,„ 
out of 4000 sacks' (270 lb.) of Seed, only 40 sacks were fit to be sold for 
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seeding pui poses owing to the extensive presence of Indian seed This 
is attributed largely to the fact that many natives obtain their seed through 
money-lenders, who buy the sweepings of the ginneries to sell to theou The 
ginneries cannot guarantee to supply unniixcd seed unless a price is paid 
which will cover the extra care and time required, 

Egyptian cotton is often made up into pressed bales of 700 lb*, as it 
has been found possible to make bales of roller-ginned cotton of that weight 
measuring 35-38 cubic feet. W. S. G. 

363. Utilization of Pima Cotton. 

Wiws, H H (Cotton Specialist, Bureau of Plant Indusity), Bulletin 
iVa, 1184, pp 25, Plates 13, bibliography Washington, 13 C 1923. 

The special variety of cotton called Pima is better adapted to the Ari¬ 
zona and California conditions than any of the Egyptian vaiicties. The 
first commercial planting of 275 acres of this variety took place in 1916; 
the area planted in Arizona and California m 1920 amounted approxima¬ 
tely to 250 000 acres. 

The author’s object was to study some of the objections current among 
manufacturers regarding the production, the textile qualities and the util¬ 
ization of Pima potton, as found during an investigation carried out by the 
Bureau of Plant Industry, the Bureau of Agricultural Economics and the 
Arizona Pima Cotton Growers 

As a result of these inquiries the following conclusions were reached 

Pima Cotton has been manufactured successfully into tyre yarns and 
fabrics, balloon cloth and airplane fabrics, where strength and elasticity 
are the cluef requisites. The cotton is being manufactured into fine yarns, 
lawns, voiles, etc , the yarns made of Pima cotton when mercerized are as 
lustrous as those made from Sakellaridis or Sea Island cotton. 

The method of ginning should be studied and improved so as to avoid 
an excess of seed and hulls in the lint; the quantity of rough, ropy, tangl¬ 
ed cotton should be reduced. The cotton should be store<l as soon as 
possible after ginning so as to avoid damage. 

Field inspection and segregation will prevent tlue mixing of inferior 
cotton from snmll unfavorable patches with cotton grown under favour¬ 
able conditions. Such a system properly carried out will reduce tlie varia¬ 
tions in staple, the high percentage of wiiste and the number of mixed 
bales now met with by manufacturers. 

Many of the criticisms offered by manufactures can be entirely avoided 
by proper production methods. W, S. G. 

364. The Commercial Classification of American Cotton* 

A, W. (SpeemUst in Cotton Marketing, Bureau of Agricultural 
Economics.) Circukif 278, U, 5 . Department of Agrimlture, pp. 35, figs, xg^ 
Wa^mgton* D. C. 1024. 

The Circular describes the methods of graditig m& ciassificatiou 
of ’cotton as used under the United States csotton standard^ act 

of March 4 
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Tlie subject is treated under the following heads : Elements and pur¬ 
poses of cotton classification , claSvSification according to grade character, 
and staple length ; the relation of classification to value , special con¬ 
ditions affecting the value of cotton , sampling and handling of samples * 
light and weathei conditions and their influence W S G 


365. The Cultivation of Ajgrare Cantata in Indo-Ghina. 

I . — ChEVAIvIER, a Note prelimmaire Revue de Botamque apphqu^e 
et d"Agyicultuve oolomale. Year 3, No. 27, pp 719-722 Paris, 1923 

II. — CaTOI/E, a (Ing^nienr en chef honoraire des Travaux Pnblics de 
rindo-Cbine) Essais de culture cn Annam. lUd , pp. 722-726 

III — VERNET, A (Chef du laboratoire de Technologie de Tlnstitut 
scientifique de Saigon). EJtude technique dcs fibres Ibid , pp 727-732. 

I. —• The whole series of textile agaves has been tried in the Tower 
and Central parts of Tonkin (Erench Indo-China), but with such unsa¬ 
tisfactory results, that at the time when the author travelled through 
the country, only two or three of the colonists were still cultivating sisal. 

M. CiiEVAEiER, however, crossed one district where the wild vegetation 
is characteiised by its pronounced xerophily; this is the coast portion 
of Phantiet and Phanrang, a district lying to the South of Annam, and 
only a few kilometers broad, although it is 100 km. long. Here, the 
annual rainfall ranges from 500 mm. to 1000 mm , and as the climate is 
distinctly tropical and very dry, the conditions are well suited to the 
agave- 

Agme Cantata has been acclimatised in this district for centuries; 
it is sometimes cultivated on a small scale by the natisres who grow hed¬ 
ges of it. The author (aftei stating the origin of tins species), advises 
that it should be cultivated in preference to A. stsalana and A. etongata 
which produce smaller crops It is very possible that selected lines of 
A, Cantata may exist, therefore it would be well to choose for planting 
suckers growing on vigorous plants rich in fibre, and as much alike as 
possible. Amongst agave plants that had long been naturalised at 
Tourcham, M. CaviexE (II) found individuals fulfilling all these requi¬ 
rements and giving high yields of fibre (see III). 

II. — Since 1920, there has been, in South Annam, a plantation of A* 
Cantata Roxb. covering 600 hectares 

The percentage of dried fibre {bleached with chloride of lime), ob¬ 
tained from this plant is 3.69, or allowing 18 to 20 % of the waste 
during the extraction of the fibre by machine, a net yield of 3 %. The 
leaves of Cantata weigh on an average 1.500 kg and thus produce 45 gm, 
of fibre. The Annam variety beam a large number of leaves; an average 
of 40 leaves annually having been cut from plants 6 years of age. A 
crop of 1.800 kg. of dried leaves per plant per annum can therefore be 
counted on. ^ 

(1) See iS. 1922, No, 168, md R, xgas, No. 795 * ) 

^ ‘ u '' ' ’ ' 
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The site of the plantation was originally covered with forest; the 
ground is hiUocky, and the soil is a light, sand or clayey~sand remarkable 
for its lime content There are i 200 000 agaves planted at intervals 
of I 60 m. in rows 3 m. apart. The rows run parallel to the course of 
the summer monsoon, and the object of the close planting is to obtain 
as much resistance as possible to the wind. 

According to information supplied by the natives, A, CantaU never 
flowers before it is 5 years old, indeed some have asserted, and amongst 
them a French colonist, that no flower-spike is produced until the agave 
has reached the age of 20 If, however, the inflorescence bears few, or 
no bulbils, the agave throws out a large number of suckers during its 
hfe. Suckers (from o.io m to 0.30 m, in length) were collected throughout 
the country and planted out at intervals of 0.30 m x 0.30 m At first, 
every other service-path was planted with Leucaena to provide sufficient 
shade, but it was found that shade did r^ot suit the suckers. The latter 
remain in the nurseries for 8 to 14 months according to their size at the 
time of replanting. The suckers which are 0 20 m. to 0 30 m. long when 
put into the nursery are planted out (when they are 0 45 m. to 0.50 m, 
in length), at the beginning of the rainy season, in holes of from 0.30 m. 
to 0 40 m. square. 

The maintenance operations consist in the destruction of any shrubby 
growth that may be introduced during weeding, and in removing suckers 
which might e2jh;aust the parent plants The expenses of these opera¬ 
tions are covered; i) by the nitrogenous manure furnished to the soil by 
the dung of 600 head of cattle which crop the herbage without injuring 
the agaves; 2) by using the suckers for distillation since they contain 
twice as much alcohol as the leaves. 

The figures given by the author prove the plantation to be a very 
profitable undertaking. " 

III. — a) Fibre percentage of the leaves. lyeaves 3 % years old have 
been known to contain 2.3 to 2.9 % of fibre-bundles that can be extracted 
by hand. 

A total crop of 65 gm. (yield 3.90 %) of raw, unwashed, sun-dried 
fibre can be obtained by hand-extraction from plants 15 years old with 
leaves x.6s m. long (weight of single leaf 1.68 kg.). After the fibre had 
been bleached with chloride of lime, washed and dried in the sun, the 
yield of treated fibre was 3.69 %. 


Y%dd$ of plant of Agave Cantala aged 20 years. 


l^eaf 


Weight 

X^exigth 

Weight Stm-dried fibre 

Weight Stove-dried fibie 




m, 

gm. 

% 

gm 

1 

% 

’ t 



1.42 

46.850 

3 .S 7 

1 

42.829 

3*53 



X.235 

136 1 

39.434 

3-19 

35.140 

2.87 

y 7 3 ’ 



^.55 

43: 070 

2.72 

36,880 

2.44 




i 

55.822 

3.00 

' i 

524 ^« 

2.81 , 
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The foregoing restilts were obtained from agaves 20 years of age 
[i] is the last heart-leaf, viz, the youngest leaf, and [4] is the oldest leaf 
situated out side the rosette. 

The following figures refer to crown leaves from young agaves aged 
3-4 months: 


X<eaf 

Weight 

I^ength 

Weight Sua-dned fibre 

Weight Stove-dtied fibre 



m 

gm 

% 

gm [ % 

I 

0 500 

I 29 

19 353 

2 16 

18862 2.11 

2 

0 846 

1.26 

17 993 

2 12 

17 155 2 02 

3 

092^ 

I 33 

23 045 

249 

20 373 2 20 


These data show that it is a mistake to limit the estimate to the yield 
of the leaves borne by young agaves, or by old plants. In order to cal¬ 
culate the industrial return, beginning for instance with agaves four 
years of age, it would be enough to remove some leaves every 6 months 
and estimate the increased percentage of textile fibre, further, in this 
manner, the age at which agaves pay for working would easily be deter¬ 
mined. 

b) Paper-paste from the fibrous hmdles, — The fibrous bundles 
were treated with soda for two hours in the autoclave under a pressure 
of 7 kg., then bleached with chloride of lime, washed in distilled water, 
dried in the stove at ioo<^ C After these operations, the celulose yield 
of the stove-dried bundless was 52 8r % 

The foliowiaag figures were obtained from the microscopic examina¬ 
tion of the fibres composing the cellulose paste. 


Characters of fibres of A, Cantata. 



First test i 

i 

Secoad test 

X<c*ngtli o£ fibres.. 

1.74 mm 

2 08 mm. 

Average diameter.. 

0.021 mm. 

0,024 

Feltme coeiiicient ..... ..... 

83 

87 


The fibres of A. Cantata are shorter and thicker than those of sir 
salana, hence the fibre of the latter species is preferred from the point 
of view of paper-making This difference explains why the Sisal fibre 
is more resistant while the Cantata fibre is more flexible. 

c) Paper-paste made from the waste — The fibrous bundles when 
mixed with the cellulose debris make a good paste on the addition of 
one part of nmcilage. The fibrous bundles must be well-cleaned before use. 

The retting waste makes a paste having no cohesion which bleaches 
badly and is thus without any industrial value. 
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d) Alcohol, *” Although the fact has not yet been fully explained, 
the liquid obtained on piessing A, Cantata is capable of fermentation 
with the ptoduction of alcohol. In order to throw further light on the 
problem, it would be necessary to isolate the many kinds of yeast that 
occur on the leaves R. J), 

366 Roselle Seed Oil {Hibiscus S&hdariffu var. aJtissima). 

GKORGHX, C I) V The Malayan AgvicuUiiml Jounial, Vol XI, Nos 7, 
8, 9, pp 223-224 Kuala I^umput, 1923 

Although roselle » [Hibiscus Sabdariffa var, alUssima) is cultivated 
primarily for its fibre, it is of economic interest to note that the seed con¬ 
tains about 17 % oil similar to kapok and cotton seed oil Details of analy¬ 
ses are given winch show iodine value 107.3 , saponification value 193.i ; 
density at 15.5^ C. : o 923. The residue alter expression of the oil, is 
rich in albuminoids (about 29 %), the nitrogen content being about 

4.7 %■ M h. Y. 

367 Sources of Supply of Divi-divi {Caesalpinia cor/ar/a^, and Tannin 

Value* 

Journal of the Royal Society of Arts, vol I4XXIX, No. 3719, p 2 5.'!-255. 
lyondon, 1924. 

General review of the tannin value of divi-divi, the seed pods of Cae-> 
salpinia conaria, well-known commercially in the leather trade. A re¬ 
presentative analysis of the pods is given : viz. water 13 5 % ; tannin 
41.3 % ; non-tannins 18 % ; ash 1.6 % ; insoluble matter 254 %, Owing 
to the high pioportion of caibohydratCvS, solutioiivS for tanning are liable 
to fermentation. The problem of effectively avoiding this fermentation 
has yet to be solved, although the risk can be materially lessened by 
the use of antiseptics. 

Reference is made to the survey of supplies uudertaken by the Unit¬ 
ed States Department of Commerce (Research Division), and particulars 
are given concerning the leading output, namely in Venezuela (6610 me¬ 
tric tons, export per annum average from 1908-1921) followed by Columbia^ 
Dominican Republic, Haiti, and the Dutch West Indies. M. I/. Y. 

$68. Tauuiug Value of Wattle Bark from Oeylou* 

Bulletin of the Imperial Institute^ Vol XXI, No. 3, pp. 466-468. I^ondon^ 


Barks from the following species received from Ceylon were analysed 
to determine the tannin content.— Acacia dealbaia. A, decurrens, A. 
moikssima, Results indicate a similarity to the commercial black wattle 
imk ^oM JSfatal, with an average of 31 % tannin. The sole exception, 
A. although the tannin content is only 23.2 % and consequently 
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of inferior export value, is of interest owing to the fact that this percentage 
is much higher than the normal amount recorded for this species (is-iS %). 

M, L. Y. 

369 Studies on Hevea Latex. 

I BELfiRAVK, W N C Coagulation Malayan AgnmlHwal Journal^ 
Vol XI No 12, pp 348-370 Kuala Lumpur, 1923 

II Belcrave, W N C and Bishop, R O Some Constituents of Latex. 
Ibidem, pp 371-379. 

I — The author discusses the state of rubber in latex, theories of 
coagulation, emulsification, hydrogen-ion concentration, preservatives, 
and studies the conditions necessary for equilibnum and tor separation 
of latex. 

The temperature and volume changes on coagulation are investigated 
and reasons given for thinking no change of state occurs on coagulation. 

Previous theones of coagulation are examined. The theory is put 
forward that coagulation is normally due to increase of hydrogen-ion 
concentration, which may be brought about by bacterial action, and 
that the phenomena met with can be explained by the assumption of an 
iso-electric region for the protective protein. 

The resins are shown to be unlikely to function as emulsifiers in nor¬ 
mal latex. 

II. — The authors carried out a rough separation of the substances 
in latex in order to test their effects on the rate of vulcamzatioit of rubber, 
and also with a view to more detailed work in the future. An account 
is given of the separation of serum protein on neutralization, of an al¬ 
cohol-insoluble nitrogenous body from serum, also of waxy bodies, phyto¬ 
sterols, resin-acids and a lecithin-hke substance from alcoholic liquors. 

Reasons are given for thinking that some supposed proteins separ¬ 
ated are either break-down products, or are different in composition from 
normal proteins. W. S. G. 

370. Oipd ” {Bupbifrhi0. phosphorea)^ a Resinons-Wax-Prodnciiig 

Plant of Brazil. 

Bomfim, U. Industria exttactiva do cip6 de breu. Chacaras a Quintaas, 
Vol. 29, Fart I, pp. 17-19. fig de Janeiro, 1924 

Euphorbia phosphorea^ known popularly as cipo cunaman expo de 
leitecip6 de breu ** candomble grows plentifully in the North 
of Brazil and especially in the State of Bahia. It forms thick bushes which 
give trouble to the herdsmen as they hinder them collecting their cattle. 
This plant has been used for various purposes but only on a small scale. 
It makes impenetrable hedges as the hairs produce intense irritation of 
the skin); it is a medicine for ulcers etc., and yields a resinous wax used ^ 
for lighting houses. The author draws attention to the fact that as this 
species of Euphorbm is so abundant, it would be well to exploit it commer- 
daily, for the aresinous-wax is suitable fox various uses ; it, can be employed 
as a iacqudi in tbc place of tar, as an ingiedient of varnishes, etc. The 
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mode of extraction is very simple, all that is required is to cut the cactus- 
like stems into pieces, and dry them in the sun, or by gentle heat and then 
scrape oE the resinoits-wax coveiing the fragments, allowing it to fall into 
a vessel of boiling water The wax melts and floats and can be skimmed off 
with a spatula, after which it is placed in vessels where it solidifles in about 
an hour and is then ready for sale F. D. 

371 Manuring on Coffee Plantations in State of S, Paolo, Brazil* 

GTODKS, G Aduba9ao dos cafezaes Secretana de Agncultura, Commercta 
e Ohras pubheas do Estado de Sdo Paulo Bolehm de AgncuUum, Series 24, 
Nos 1-2, pp 6-9. S Paulo, 1923 

The author presents the following formulae relative to the manuring 
of coffee plantations found successful at the Institute agronomico ” 
at Campinas (S. Paolo) and also by planters For plants 4-8 years old, 
a supplement of litter and leaf mould was employed 

Plants 4-8 years old 

1) Blood 58 9 kg. + coffee pulp ash 30.7 kg. + bone meal 2 kg. + 
basic slag 10 4 kg Applied at the rate of 400-500 gm per tree. 

2) Castor oil cake 45.9 kg. + blood meal 25 kg + basic slag 10 3 
kg. + potassium chloride 18.8 kg (at 550-700 gm per tree), 

3) Coffee pulp ash 38 8 kg. + basic slag 20 7 kg + ammonium 
sulphate 40.5 kg. (at 400 gm per tree). 

Plants 9-20 years old, 

1) Blood meal 60.8 kg + basic slag 2.1 kg + coffee pulp 24.9 
kg. + bone meal 5 2 kg , 350-400 gm pet tree. 

2) Castor oil cake 51 8 kg + blood 23.5 kg. + basic slag 10.6 
kg -f potassium chloride 10 i kg (500-550 gm. per tree). 

3) Coffee pulp 34.9 kg. + bone meal 20 3 kg. + ammonium sul¬ 
phate 44 8 kg. (at 250 gm per tree). 

4) Litter or leaf mould at rate of 500 gm. per tree mixed with super¬ 
phosphate (40 %), 14.3 kg + potassium chloride 33.3 kg. + ammonium 
sulphate 52.4 kg 

For old trees, 

1} Coffee pulp 49,1 kg + basic slag 34.3 kg. + ammonium sul¬ 
phate 16.6 kg (at 100 gm. per tree). 

2) Litter or leaf mould at rate of 200 gm. pet tree mixed with super¬ 
phosphate (40 %) 21,5 kg, + potassium chloride 38.4 kg.+ ammonium 
sulphate 23 i kg. F. D. 

372. Research on the Tea Plant at the Station of Phu-tho (Tonkin). 

Bu PASQtTOR# R Bulletin Economique de Vlndo-CMne, Year XXVI# 
No, 162, pp. 429-449* photographs 4, Hanoi-Haiphong, 1923 

In this paper, the author, an agricultural specialist appointed to study 

aud coffee at Phu-Tho Station, gives an account of the work done there 
its establishment (x). 
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The items of the programme of the work instituted at the Agricultural 
and Forestry Experiment Station at Phu-Tho with the object of improving 
tea cultivation in Tonkin are as follows : 

1) The study and acclimatisation of the cultivated, or, wild species, 
varieties and races of tea found in Indo-China, or elsewhere. 

2) The selection and propagation of the improved types; 

3) The study of the best methods of cultivation. 

4) The study of the most satisfactory processes of preparation. 

It is not yet possible to form any definitive conclusions from the 

experiments and observations made at the Station. The author has there¬ 
fore confined himself to mentioning the work done and the chief observa¬ 
tions made there during the first 5 years of its existence and indicating 
the lines to be followed in subsequent researches. 

I. Spitdy and acclimatisation op thk cultivated and wild 
SP ieCIES, VARIETIES AND RACES OP THE TEA-PLANT POUND IN InDO-ChINA 
AND ELSEW3aERE. 

The collection at the Station is being enlarged gradually; at the 
present time, it consists of the 24 types given in the table (see page 
394)- 

Since several of these tea-plants have not yet reached their normal 
development, it is impossible to describe them accurately, or give their 
botanical name. 

The Cehtral-Tonkin tea-plant is a cross between several large-leaved 
and small-leaved forms The Tien-Yen tea No. 294/20 and 68/18 appears 
to be Thea Gilberh. 

The tea of Hoc-Mdn (Cochin-China) is a well-defined variety dearly 
distinct from the assamica, or stnens^s, varieties. The archives of the Sta¬ 
tion contain no botanical information respecting this tea-plant. 

The teas of Ha-Giang, Nghia-I^d; the large-leaved kinds of Mont- 
Bavi, Phou-Sang, Makomen and Y-Pang all appear to belong to the as- 
samtca variety and to the group described by C. Stuart under the name of 
the Shan group They show, however, small differences in the size 
and shape of the leaves. 

As regards the adaptation to soil and climate and the capacity for 
cultivation shown by the different tea plants, the author can only mention^ 
a few points in connection with the tea plants of Central-Tonkin, and those 
of Cochin-China, Manipur and Assam that have been planted in the trial 
plots. 

The Tonkin tea-plant is the hardiest and least exacting. It grows 
well, even on poor soils, but unfortunately has serious defects. As it is 
a hybrid, the plants of even the same tea-garden frequently differ so much 
in their physiological and morphological characters as to render it impos¬ 
sible to apply the same methods of pruning and gathering 

The habit of the plant is often unsatisfactory, for either all the 
branches grow together in a bundle, or else they spread out and fall 
backwards resting on the soil. Bud-formation is very irregular. Nearly ah 
the Plants bear a heavy and early crop of fruit which is very harmMto 
In . fact, many tea-plants cease bidding some time before |be 
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Colhchon of Tea-Plants at the Phn-Tlto Station 



No. 

Date 


1 \ pe 4 

at station 

ot Ifiyerhii; 

No of pltittts 

Indo-China Cea^Plani: 




Cochin China (H00-M611 Region) tea 

02/18 

I/I2/18 

173 

(Thauh-Thuy bcclor) lea , 

ovis 

l8/ii/r8 

12 

08/18 

9/10/18 

6 

Wild tea ol Tien-YCn (Tonkin) . 

78/18 

25/10/18 ; 


294/20 

9/12/70 

102 

Tea grown m Ceutial Tonkin . * 

71/18 

I2/10/T8 

24 

Tea of I-U-Oiang, I^o-Tchay Sector . 

89/18 

27/XX/18 

X2 


25/10/18 

2 (weakly) 

Wild *3nialMeaved tea ot Mont Bavi . ; 

242/18 

4/10/19 

15 

Wild large-leaved tea of Mont Bavi 

24V19 

l/io/lg 


Wild tea of region of Thanh-Ba {Thca 

259/19 

s/iz/rg 

2.1 

Gilhcfh A Chev ). , 

289/19 

— 

X 

Tea of Nghia-IyO (Prov of Yen-Bavi) 

442/22 

7/10/22 

IQ 

Tea of Makoneu (5th military territ¬ 


25/ I /23 

700 in nmsery 

ory) ... . . . , 

473/23 

178 in nursery 

Tea of Phon-San (Trab-Ninh) , ... 

48S/23 

Transplanted 

le 18/5/25 

34 

Chim Tea-Plants 



Small leaved tea of Canton legion 

471/22 

18/5/23 

210 in nuisery 

Tea of Y-Pang. 

477/23 

23/12/22 

88 in nursery 

Assam Tm-Plants. 

Manipur tea 

128/18 

25/ 1 /23 

1050 

Assam tea (Betjang type). 

I29/X8 

28/12/18 

954 

Assam tea (Racharigou type) . 

137/19 

28/12/18 

39 

Assam tea (Swinlaybury type) .... 

I80/X9 

31/1/19 i 

7 B 

Assam tea (Ooiralhi type).! 

181/19 i 
‘ I82/X9 

17/ 3 /19 

17/ 3 /lO 

54 

99 

Pure native Manipur tea . . . 

208/19 

17/3/19 

2 

Jokai Assam tea (hybrid of As.sam 

5/4/19 


Manipur) .. 

2IT/I9 

5/4,''i9 

4 

Mampwt tea with light-coloured leaves. 

287/20 

2/11/20 

33 

Manipur tea with datk-colourcd leaves . 

288/20 

2/11/20 

X06 


fruits ripen. Of the foreign tea-plants in the trial plote, the best adaiJted to 
the soil and climate are the following: 


tea NTo. 62/15 ... 

Proportion of plants 
not killed 
by traubplanting 

80.5% 

74-5 

65.« 

MWfptu? tea No. ia8/x5 . 

tea type No. x?9/i6) . . . . .. 















CROPS OI^ "tEJMPERATE AND TROPICAL CODNO^RIES 395 

As regards Cochiii-Chma tea, its value cannot be estimated until cul¬ 
tural tests luive been earned out and the tea has been prepared. 

The teas which do best at present are those of Manipur and Assam 
which have already losig been grown in all the tea-gardens of India and 
Java, but it is probable that good results will be obtained with the races 
that have become most acclimatised. The author found in 1932 already, 
that the tea-plants No ia8/i8 and 129/18 had several advantages over 
Central-Tonkin tea ; in the first place, they bud more regularly and freely, 
and further, fruit little and late 

II { 5 KJ.ECaMON AND PROPAGA'TION OR IMPROVED TYPES — The object 
of tea-plant selection is to obtain t3^es that are homogeneous, fixed and 
vigorous and produce tea of good quality. They must also be disease- 
resistant, bud regularly and freely, need no clearly-marked and long wint¬ 
er rest, flower and fruit as little as possible. Further, the plant should 
not have a thick, bushy habit nor grow too thinly, the branches ought to 
be regularly arranged round the stem, the primary branches must grow 
well away from the base of the plant, while the secondary branches should 
be erect, and never ramify in the same plane forming a '' candelabra 
structure. 

Since, as we have seen, the Central-Tonkin race is essentially poly¬ 
morphous, it affords the best field for important selection work. 

The chief types so far observed by the author (which differ in the 
shape and colour of the leavevS) are as follows. 

1) type : I^arge leaves (10-14 x 5-6 cm.) oblong-lanceolate, 
acuminate, slender at the base, more or less, frilled between the lateral 
veins ; colour relatively light; young shoots pale-green. 

2) China'' type, — Small leaves (3-6 x 2-3 cm) oval, oblong, 
dihedric, tough, thick, cuneiform at base, blunt tip which looks as if 
the top had been cut off, lateral veins little marked, dark on the upper 
surface and lighter on the lower surface; young shoots green, sometimes 
violet. 

3) Type with large round kmes (ro-13 x 7-8 cm.) with short tip, 
cuneiform at base, convex: on upper surface, light green, young shoots 
pale-green. 

The tea-plants approaching this type usually have spreading, recum¬ 
bent branches and fruit freely, 

4) oval leaves (8-10 X 4-5 cm.) flexible, straight or 
slightly convex above, with short tip, cuneiform at base, dark in colour, 
young shoots green. 

5) Types with large leaves (12-15 X 5-8 cm.) rigid, dihedric, erect, 
acuminate, cuneiform at base, with lateral veins prominent on lower sur¬ 
face, convex between the veins, much serrated; colour, characteristic 
bottle-green, young shoots green. 

6) Types with mokt shoots * leaves oblong-oval (xo-12 x 4-3 cm.) 
convex beneath, short tip, cuneiform at base, 

7) Types with dark-purple young shoots and young twigs, — I^arge 
leaves (xa-X 3 X 5-7 cm.), oblong-lanceolate often asymmetrical, dentation 
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irregtilar, pointed at base, accnininate, colour very dark above, and lighter 
below. 

In tea-plants of this type, the branches are usually bad!}’' distributed 
and the twigs are thick and strong. 

8) Type mth long, naYYox&, lanceolate leaves (14-16 X *^-5 cm.), 
very slender at base, tip long, flat 01 slightly convex, leaves young and 
young shoots violet 

In order to propagate these types separately with a view to studying 
their suitability for cultivation and the quality o£ their product, the author 
had recourse to layering from November 1923, 

As a result of observations made m 1922, on the Assam and Manipur 
tea-plants in the trial plots, the author began his selection work on these 
types. The most characteristic individuals which approched most neaily 
to type were transplanted and weie cultivated in an isolated position 
in the coffee and candle-beiiy^ plantations. 

III. Hesejarches on am best cuetivation methods, — The Station 
at present possesses trial-grounds consisting of 9 plantations covering an 
area of 10 135 hectares of hillocky ground. The 56 921 plants growing in 
these grounds aie all of the Central-Tonkin types and have been grown 
from seeds coming from Thanh-Ba (the concession of M me Chaeeanjon), 
Phu-Tho and Tuyen-Quaiig, 

These plantations if taken together, being cultivated according to the 
method generally adopted in India and Java, serve to show how far tea¬ 
growing can be profitable in Tonkin and prove to the natives the advantage 
of a more systematic method of cultivation over the rough tieatiiient they 
give to their tea-plants. In order to give more force to this demonstration, 
a small plot with 162 plants is cultivated according to Annamite methods. 

The studies made during these first 5 years have been directed to: 
— the care to be given to young tea-plants — sowing m situ — trans¬ 
planting — the removal of the plants — prumng methods — effect of 
shading —• effect of green manure. 

This work will have to be continued for several years longer before 
it is possible to deduce any decided conclusions from the work. The old¬ 
est tea plants are not yet 5 years ol age, and have therefore not rea^ched 
their normal development and yield. On the other hand, experiments on 
prumng and taping (pinching off the small branches after pruning), and on 
the effect of green manuring, together with the study of the influence 
of meteorological factors on the growth of the bushes were only begun 
in 1922. 

In the aiticle analy'sed, the author has studied in succession : seeding, 
germination and shading of the young tea-plants, transplanting, sowing 
%n $ttu — spacing of bushes in plantation, prumng, taping, gathering the 
leaves and the tea-flower the effect of shading and of green manures, 

IV. Researches on the best P 3 REPARATtON methods. — The build¬ 
ing of a factory for the preparation of tea and coffee has just been begun. 
In this factory it will be possible to make green, black and long tea strictly 
according to the methods in use in India, China and Formosa. As soon as 
the authqr has discovered how far Tonkin is suited for these purposes, he 

[m] 
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will modify tlie existing processes, or devise new ones with a view to ge¬ 
tting the best results. 

The technical study will also be extended to ascertain . i) the effect 
of meteorological conditions in the preparation of tea, 2) the processes 
best suited to each variety, or race. 

R. P. 


373 Vegetative Propagation of Tea, 

KKUCHENIUS, a, a M N (from Mededeehngen van ket ProefstaHon voor 
Thee^ Ko LXXXIV, pp 4S, figs 28 Bate via, 1923) Troptc^I AgriculHinst, 
Vol. It X. II, No 2, pp 07-69 Peradynia, 1924 

The following is a brief abstract from an account ot work done 
on tea-plant propagation at the Experimental Station, near Bandoeng 
Java. The object was to establish a method of vegetative propagation 
by means of which seed gardens of uniform type could be obtained 

The following methods were tested 

I Crown-grafting, — The factors given below were found to exert 
a notable influence on the result * shade after grafting, innate faculties 
of parent tree and stock, stage of development of scion buds; diameter 
and age of scion ; length of scion , diameter and age of stock and parent 
tree ; climatic conditions. The average proportion ot successful grafts 
was about 74 % 

2) Rectangular patch-budding, — SuccCvSS was obtained in 75-85 % 
of the grafts. 

3) Upright stem-layering between halved seetton of bamboo stem 
In one instance 210 out of 3300 layenngs took root and of these 156 sur¬ 
vived when planted out. 

4) Inarchng, — By this method the scion is kept joined to the 
stock for an indefinite period, hence there is little risk of failure (98 % 
succeeded). It is, however, tedious and expensive and therefore hardly 
applicable on a large scale. 

5) Veneer-grafting, — This method is extensively used in Cin¬ 
chona, but was not found to be successful for tea, as the average of suc¬ 
cessful graftings did not exceed 20 %, 

6) Shield-grafting, — The results were about the same as in ve¬ 
neer-grafting. 

7) Cleft-grafting, — The results were extremely bad, only 4 % 
of the graftings survived, 

8 ) Sh%eM^budding, — Worthless for tea selection 

9) SpUce-hudding, — None of the grafts survived. 

10) Layering, — Two varieties were tried: a) One-year-old shoots 
were ringed and bent down, covered with earth fixed in position; h) all 
stocks were cut off and in each, 3-5 vigorous shoots wete kept and ringed, 
then the plants were earthed up 4 inches above the ringed portion. 

The ktter gave better results than the former. 


W. S, G, 
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374. Cocoa Cultivation in the British Tropical Colonies. 

Davies, H S. Journal of the Royal Society of Arts, Vol DXXII, No. 3714, 
pp 158-168 Doiidoii, 1024. 

The article gives a detailed descrij>tioii of cocoa cultivation and dis¬ 
cusses the tree, varieties, forming a plantation, manuring, pruning, har¬ 
vesting, yield, diseases and pests, fermentation of beans, etc. The cocoa in¬ 
dustry in the following Colonies is briefly dealt with: Trinidad, Grenada, 
Jamaica, Ceylon, and the Gold Coast. W. S* G. 

375 Pimento Leaf Oil Industry in Jamaica. 

Bulletin oj the Imperial Institute, Vol XXI, No. 3. p 150-501 Lon¬ 
don, 1923 

Report of the progress made in Jamaica since the commencement of 
the pimento leaf oil industry in 1918 Large scale steam distillations have 
been made recently with the leaves of Pimento officinalis Lindl. The yields 
of oil calculated on the dried leaves vaned from 0,7 to 2 4 % (average 1.6 %) 
and the eugenol content 41-93 % Neither the yield of oil nor eugenol 
appeared to depend either on the month the leaves were collected or on 
the altitude at which grown 

Very satisfactory results were obtained with the steam pressure 
equipment (18 ft iron pipe and 40-45 lb. pressure passed from a boiler). 

Reference is made to the export of oil to Great Britain and the Unit** 
ed States M. L. Y. 

376. Ariemisia brevifolm^ an Indian Species as a Source of Santonin, 

Bullehn of the Imperial Institute, Vol. XXI No 1, pp. 3f(>-3t8. Ivondon, 

19-23 


Up to the present, santonin has been derived chiefly from Artemisia 
marihma, var. Sieckmanmana, common in Russian Turkestan. Investiga¬ 
tions have recently been made to ascertain the possible value of the Kash¬ 
mir (India) species, A, brevifolia, Wallich. Samples examined at the Im¬ 
perial Institute, London, indicate a higher proportion of santonin in the 
flower buds and leaves (1.93 %) than in the stalks (1.19 %). The percent- 
apparently increases with development of the buds. Further invest¬ 
igations are considered necessary to reach definite conclusions. 

M. L. y. 


377. The Medicinal Value of Ottcoba Oils* 

Bulletin of the Imperial Institute, Vol XXI, No 4, pp. 685-387. London, 


Some years ago species of Oncoha echinata were found to contain 87.5 % 
chaulmoogric acid^ and it appears probable that the fat of the seeds 
touH used for a similar purpo^ to TamUogmos Kumi, as a leprosy 
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cure (i) Recently, other species have been observed in Africa and an 
examination has been made of the seeds of 0 . sptnosa. It was found that 
the constants of the oil differed considerably from those of 0 , ecMnata, 
and that no ohaulmoogric acid is present The oil is of typically drying 
type and might be utilised for paint and varnish, although there is a cer¬ 
tain difficulty in separating the seeds from the pulp of the fruits. 

M I,. Y. 

378. Essential Oil of Stirlins^ia latifoUa from Western Australia. 

Bulletin of the Imperial Institute, Vol XXI, No 2, pp 318-320 lyondon, 

1923 


It is reported that the essential oil extracted from the stems and leaves 
of Shrhngta latifoha consists almost entirely of acetophenone, of well 
known medicinal value. Distillation and analysis of samples received 
from Western Australia confirm this report. The actual yield of oil is, 
however, somewhat low M. D. Y. 


ArhonouUwe. 

379, Avocado Culture in California. 

I. Rnowefs’ Tyerson. History, Culture, Varieties, and Marketing 
Agricultural Experiment Station, Berkeley, Cahforma, Bulletin No. 365, 
PP« 574-^^9i hgs. T9, bibliography. Betkeley, Ca., 1923. 

II. J AFFA, M. and Goss, H Composition and Rood Value. Idem, 

pp. 630-638, tables 3. Berkeley, Ca , 1923. 

I, — Rapid developments have been made in the avocado industry 
in California during recent years, and the author after a general survey 
of the history, classification, distribution, and climatic requirements of the 
two distinct species, Persea americam, Mill, and P. drymtfoha proceeds 
to describe in detail the improved methods adapted to the Cahforman 
plantations. 

It appears that the avocado thrives on a wide range of soil, bnt prefers 
a medium texture ; a depth of at least 4 ft is recommended, and drainage 
is an essential factor. Hard layers close to the surface should be avoided. 
As regards orchard management, for propagation purposes, the seed of the 
small thin skinned Mexican race is now being used almost exclusively: 
the Guatemalan and West Indian root stocks have proved unsatisfactory 
because of their tenderness Details of the methods of sowing, budding 
and grafting are given, and systems of pruning, cultural operations, irriga¬ 
tion, harvesting, and marketing Reference is made to the treatment of 
frost mfuries, and the importance of windbreaks. The damage incurred 
from insect pests and diseases is negligible. Investigations have been made 
to trace the factors affecting crop yield, hitherto not clearly understood. 

, (t) m s* n 6. (m) 
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In the New York Botanic Gardens, Dr A. B. Stoot has made observations 
on the habits of the avocado flowers, and it appears that fruit setting will 
be more certain, if more similar varieties flowering at the same period 
are inter-planted, adapted to cross-pollination The top working of two 
such varieties is recommended. 

II. — Nutritive value This investigation mcludes the analyses of 
68 different varieties of avocado, and shows clearly the value of the easily 
digested protein of this fruit. The average fat content amounts to 20 6 %. 

M T* Y 

380. The Vine in Tropical Countries, 

C C. lya vigne dans les regions tropicales Revue de yUicuUure, Year 30, 
Vol I^Vin, No 1500, p. 234-236 Pans, 1923 

In most of the tropical colonies into which it has been introduced 
the vine has been a source of great disappointment and the results ob¬ 
tained by no means compensate for the trouble expended on its cultiva¬ 
tion. This is due to the fact that with few exceptions these vines have 
never been grown under climatic conditions similar to those prevailing 
in the countries where they have long been cultivated. The vines best 
suited to the tropics are the following varieties. white Muscat, late Ale- 
xandrie and various kinds of Chasselas for the table* D. V. S* 

381. Annual Ringing of Vines. 

Sannino, F a. I/’incisione anulare della Barbera. Rwtsia dt Ampelografia, 
Year IV, No. ii, pp 178-179 Alba, 1923. 

The practise of ringing the vines to encourage grape production is 
carried out in several paits of Italy, especially at Asti The question has 
been studied by F. Ravizza. at the Regia Stazioue enologica di Asti 
and by the author at the ** Regia scuola di viticoltura ed ciiologk di Co- 
neghano 

It is evident that this method helps to iucreavse the yield. If ringing 
is performed when the first blossoms begin to fall, premature fertilisation 
is encouraged, but by delaying the process until the fruit is about the 
size a of peppercorn, the swelling of the fruit is noticeable, 

The wine from these grapes is however of poor quality. In Astigiauo 
with the Barbera wines, in the Veiieto with the Cabernet iranc, and the 
Cabernet Sativignon there is something lacking both in scent and flavour^ 
and the wines cannot be conserved for long. 

It may be concluded therefore that it is harmful to practise ringing 
after the flowering period. The decrease in sugar content may be reduced 
by delaying the vintage (tinging has been recommended to hasten maturity), 
but in such a way that no effect is noticeable as regards skin colour. In 
localities which produce light wines, the practise is, however, advised* 

*, ^ ^ The implement used fox ringing in the Asti district possesses one 
tOgihed. blade which cuts round the bark without touching the other 
, 'Ringing is confined to the section of the stem few inches 

. , F, p. 
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382 Examination of Nigerian Timbers. 

Bulletin of the Imperial Institute^ ^o\ XXI, No 3, pp 444-461, Ivondon 

1923 


According to the reports on timbers furnished by the Imperial In¬ 
stitute Timbers Committee to the Government of Nigeria, five have been 
selected as of espeaal market value elsewhere, viz Terminaha superha, 
Piptadema afncana, Bvachysteg^a sp%caeformis^ Afzeha afncana and Ptero 
lobtum sp Mechanical and working trials have been made and full details 
of the results obtained are given. 

Termznaha superha {** afara ”) of medium hardness and strength is 
recommended for manufacture of machine and hand tools; useful also for 
joinery and building purposes 

Piptadema afncana (“ekhimi strong stiff wood, moderate tough¬ 
ness , good appearanc when pohshed or varmshed , suitable for rough 
construction work, doors, sills, etc. 

Brachystegza spicaeformis (“ okwein ”), stiff and fairly hard wood of 
good strength ; works well for machine and handmade tools (with the ex¬ 
ception of planes), should make a good substitute for mahogany in furni¬ 
ture and might also be useful for some kinds of building and construction 
work 

AfzeUa afncana {'* aligna moderate toughness, and a strong wood 
— comparable with oak , somewhat difficult to work but useful for furni¬ 
ture, solid doors, stair-ways and joinery. 

Pierolohum sp. («agba ”); moderate hardness and strength , fairly 
stiff and not brittle ; good crushing strength; suitable for all machine and 
hand made tools as it has scarcely any tendency to spht and is almost 
straight grained; can be used also for cheap furniture, for general utility 
work and for local building purposes, when stained it resembles mahogany 
in appearance. 

Two specimen! of Nigerian wood from Chlorophora exceha iroko 
of varying weight were examined for comparison It appears that these 
possessed slightly less resistance to crushing and lower modulus of rupture 
and elasticity than the foregoing specimens, although the shearing strengths 
of the latter were higher. Wood from Chi excelsa has a good appearance 
and IS suitable for joinery and other purposes 

M. I,. Y. 

383. The Forests of Syria. 

MoNNET (Inspecteur des Eaux et Por€ts en mission en Syne) I^es 
Fotdts en Syne et an Liban. La GdograpMe, Vol XE, No 4, pp 4'53-458. 
Palis, 1923. 

The author gives a description both of the chief types of forest and of 
the diffierent forest districts in Syria and l.ibya. 

R. D. 

, ,. , . ES8*-38S3 
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384, Reafforestation in Indo-Ghina. 

Guibier, H (Inspecteur des Raux et des Forets, Clief du Service G< 5 - 
neial des Forets a la Direction des Beivices Economiques de rindocliinc), 
Biilhiin Eco^iioniique de rhidochim Yeai XXVI, No. 16^, pp 4pj-5i j IIa» 
noi-Haipliong, 1923. 

The author gives all the chief causes of the disappearance of forests 
in Indo-China, especially in Tonkin The factors that have mostly con¬ 
tributed to the denuded state of the country are as follows the improxier 
working of the forests which it has hitherto been iini>ossible to regulate 
(this IS one of the most general causes), with the result that only ])art 
of the felled wood is removed — the fire, or ray method of cultiva¬ 
tion by which the immense areas of forest destioyed far exceed the ex¬ 
tent of land afterwards planted — burmng the forest for no special object. 

The result of all these practices has been, and still is (as M. Aug. 
Chevalier shows in his woik entitled Premier inveiitaire des bois et 
autres produit foiestiers du Tonkinto: furthei decrease the extent 
of the forest land; impoverish the stands by lessening the number of 
valuable trees, cause the gradual disappearance of the original forests 
full of saw-timber of first quality, and even of choice woods. These 
forests have been replaced by secondary forests of much inferior value 
where, in the long run, soft woods predominate, while in the last stage 
of devastation, the trees are replaced by brushwood, and in the moun¬ 
tainous districts, the soil being covered by nothing but gramineae, 
deteriorates and becomes increasingly barren 

The Forestry?* Service had long been concerned at a state of affairs 
which became woise from day to day and threatened the whole country 
with a lack of wood; indeed, this crisis hed already begun to make itself 
felt in some districts. 

The first step to remedy the evil were taken with the object of sub¬ 
stituting for, so-called, free-felling'' (which meant cutting down trees 
without any restrictions beyond the proviso that they should all have 
attained a certain diameter), regular, systematic felling in the cadaster 
forests that possessed clearly-defined boundaries, were regularly im¬ 
proved and are known as reserves At the same time, the Adminis¬ 
tration tried to enrich these reserves by propagating the good types 
of trees growing there, and replacing any valuable individuals that had 
disappeared. 

Finally, already for some time, the authorities and also private in¬ 
dividuals have been engaged in reafforestation operations on land that 
was formerly wooded and is believed once to have been covered with ex 
tensive forests. The ** Chef du Service Forestier of Indo-China, M* le 
Conservateur, Roger Decamp, however, throught it opportune to warn 
certain adventurous spirits against a ddusive optimism and rash calcu- 
laricnis.He gives the following prudent advice: '* Man must work by 
st^es, and ask nature herself to weave again her mantel of verdure from 
^tkbie forms and with the help of the means placed at her disposal by 
the law of plant and animal biology. The intelligent action of 

ESS4} 
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man must aid the efforts of nature working in harmony with her and 
avoiding all compulsion... In thelGhst place, fire must be forbidden, then 
grazing must be stopped, while the free cutting of the merest twig, of some 
shrub, or fern, must be replaced by methodical felling earned out ac¬ 
cording to the laws of sylviculture Into the green carpet thus created 
with the help of nature, and without any expense, it will be possible 
again to introduce good varieties of trees with a fair chance of success.'' 

The article dwells at length upon these counsels which have some¬ 
times been forgotten It mentions numerous unsuccessful experiments 
of reconstituting stands by means of planting broad-.leaved trees on 
soil of some considerable value, whereas in all cases where recourse was 
had to resinous species, such as the native pines, the venture had proved 
most satisfactory, as in the case of reafforestation work in the neighbour¬ 
hood of Hu^ and various other parts of Annam This work has, however, 
had the excellent results of protecting the ground where it has been car¬ 
ried out, from fire and grazing, and thanks to the respite thus afford it, 
the soil has improved so that first grass and then bushes have grown 
upon, it, thus preparing the vray for the forest to reconstitute itself. 

The author lays stress on the gieat advantage that would accrue 
to Tonkin from the rescue of many stands of pines that are on the point 
of perishing, and also states that these groups of trees should be increased, 
since the pine is more suited than any other tree for the reafforestation 
of land (especially lateiite soils) which are now bare of any cultivation. 
The i^ine is also the sole tree that will naturally produce pure stands in 
the countries of Tonkin and Annam, whereas the forests of deciduous 
trees are extremely varied in their composition This peculiarity has 
been dwelt upon with insistence by Prof I/KCOmte. It makes it exces¬ 
sively difficult, if not impossible, to create forests composed of a single 
variety without taking into account its particular requirements and also 
the nature of the soil which is here a matter of supreme importance. 

In this connection, the author quotes the observations of various 
investigators respectiiig the r 61 e of the soil, the part played by micro¬ 
organisms, the utility of certain operations {dressing the soil, clearing the 
ground, irrigation, sterilising the soil by fire) i he recalls the results ob¬ 
tained in India and Burma, by the work that had been done (no doubt 
at great expense), to maintain and reconstruct the valuable existing stands, 
and even to form new ones. 

It must not, however, be supposed that a forest can be easily creat¬ 
ed, even by as large outlay, in regions where it would appear that na¬ 
tural forests have never existed. It would be a most unprofitable in¬ 
vestment for private individuals to lay out large sums for years on such 
an undertaking with no hope of any returns being - available for half a 
century or more. Therefore, it is the duty of the Administration to 
point out the difficulties and the risks to be encountered, but it should on 
its side carry out all the tests necessary to decided what is practically 
possible. 

It would be better to devote the money destined to an enterprise 
of such doubtful success to the improvement of the means of access to 
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fotests hitherto difficult to approach aud unworked, or to bettering the 
means of exploitation, clearing and transport, in one word, to making 
the best use of the existing forests of which a very considerable portion 
still roniaiiis untouched and is depreciating in value without profiting 
anyone* 

'i'hcre is still a good deal of land in Tonkin, Annum, and elsewhere, 
which is unsuited to cultivation, but where a forest of special trees would 
flourish. Afforestation operations should thus first be conducted in 
this land, care being taken in each case to select the right variety of tree, 
viz,, pines for all laterite soils (these have so far succeeded invariably) ; 
Camarimi spp. which has thriven beyond all expectation on the sands 
bordering the sea-coast and which cover many thousand hectares in 
North Annam, while in South Annum, it has fixed the moving sands and 
thus freed the crops from the constant danger of being overwhelmed. 
In the latter country, there are sufficient pines to form forests vast enough 
to prevent any future timber crisis It would be well to study more 
thoroughly certain particular trees which are able to live in pure groups 
(if they cannot form unmixed stands), in forests of broad-leaved species, 
and are useful for special purposes (supplying wood for matches, for in¬ 
stance), At the same time, the best trees for saw-timber must be studied 
with a view to their propagation m forests where they are likely to do well. 
The author insists upon the utility of nurseries, and reproduces co¬ 
pies of the information obtained during two years at a forestry Station 
in Central Annam by carefully registering the observations made every day. 
Such observations, if collected for several years, and compared with 
similar data furnished from other districts, would enable accurate ideas 
to be formed. The author supports his advice by quoting one of the 
resolutions passed in 1923 at the Second Scientific Congress of the Pa¬ 
cific. “ The only sure method is to make small nurseries in climatic 
ajones where the conditions resemble as closely as possible those prevailing 
in the districts where plantations are required. ” 

He concludes by laying stress on the utility of scientific studies deal¬ 
ing with sylviculture without which even a junior forestry agent cannot 
cary out his task satisfactorily. 

The paper is illustrated with many i)hotographic reproductions of 
nurseries, plantations etc. It is a pami)hlet for the instruction of forest¬ 
ers, having been written for the purpose of placing UvSeM information 
within the reach of all, which would be difficult for subordinate forestry 
officials unused to reading scientific works, to extract from the mass 
of data usually supplied to them, H, G. 

385, Report of the Forest Inspection in Laos, Indo-Ohina. 

L Bulletin dconom%que de Vlndochine, Year XXV, No 153, 
101-130, plates 3 and Year XXVI, pp. 413-426, plates 2. Hauoi-Hai- 
phOiDig, 1922 and 1923. 

Ah inspection was organised by the author with the object of studying 
the fotest possibilities in the different regions of Indo-China. 

m ^ 



CROPS OP TPMPERAl'B AND TROPICAI< COUN 1 ^RmS 405 

The area included was as follows: 

1st tour : Saigon, Vientiane, Paklay, I/Uang-prabang Banhouei-sai, 
THonei-hen (Burmese frontier), Btiang-prabang, Oentiane, Paksane, Bori- 
Idian, Xieng-Khouang Paksane, Thakhek, Nakai, Nape, Cam-kent, 
Pak-hm-boun, Thakbek, Savanna-khet, Wapi, Kh6ne, Saigon. 

2nd tour Hanoi, Vinh, Cua-Rao, Nong-Het, Xieng-Khouang, 
Muong-Suoi, Xieng-Khottang, Tlia-Thom, Paksane, Savannaket, Ya- 
Peut, Saravane Tha-Theng-Paksong, Phone-Thani, Attopen, Pia-Fay, 
Khong, Se-Bampao, Khong, Hat-Nhyao, Siempang, Stung-Preng, Phnom- 
Penh. 

Observations were made*— 

1) on the teak forests of Haut-Mekong, with special note of the Sxam- 
mese teak forests in the basins of Me-Ing and Makok, 

2) on other species m Haut-Mekong (Bao), 

3) on the resin species on the plains, Tranninh, 

4) on the woods of the Nam-Sane valley (Ventiane), 

5) on the resin species of the Nakai plateau (Prov Gammon), 

6) on the forests of Bas-Baos (Provmces-Saravane Attopen, Haute- 
Sekong, and the Kuong and Se-Bampao districts) 

Special attention is given to the teak forests A description is 
made of the general characteristics, followed by a brief survey of the 
peculiarities of the teak of Haut-Mekong and the neighbouring districts 
of Siam. A comparison is made between the teaks of Haut-Baos and those 
in areas where this species is most abundant, with notes on the 
distribution. 

Observations were also made on the pine forests of Tranninh, and the 
value which should be attached to the wide areas covered with these trees 
on the plateaux The author gives a detailed description of the q^ualities 
of resin obtained, extraction and distillation and points out the pos¬ 
sibilities of exploitation, 

A brief reference is made to other regions visited by the author. 

Bas Baos in the province of Saravan was considered of special inte¬ 
rest, and in this case a full description is given of the forest area and 
a general plan of the difierent species found. R B. 

386. British Honduras Timbers. 

Summary of Reports made by the Director of the Imperial Institute BuU 
lePm of the Imperial Institute, Vol. XXI, No 4, pp. 569-581. Bondon, 1923. 

Of the numerous timbers found in British Honduras only two, 
mahogany, and cedar, are exported in quantity apart from logwood 
which is used only as a dye. 

In order to ascertain the value of other timbers, logs of several other 
, Mnds were sent to the Imperial Institute, the investigations of four of which 
have been completed. The local names of these four timbers are Ba- 
nak Santa Maria Sam Wood " and “ Black Poisonwood 
The botanical identity of these trees is not known with certainty. 

Banak appears to be a species of Myristica ; Santa Maria is probably 
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a species of Calophyllom , >Sam Wood is sometimes stated to be a specicvS 
of Jacaranda, Black Poisonwood belongs to the N O. Anarcadtaceae and 
may be a species of Mmria, 

Banak Wood. This wood is fairly light, 31 9 lb per cubic foot pmk- 
ish-yellow in colour, darkening on exposure , moderate in strength, fairly 
soft and easily worked, does not warp, free from knots. Useful for general 
construction, but shows black lines probably due to fungus, which would 
be deirimentaL 

Santa Maria, The wood was almost free from knots but warped 
badly ; grain fairly short-fibred and very wavy , colour pinkish-brown ; 
pohshes satisfactorily and stains well. Weight, 36.3 lb per cubic foot; 
has good crushing strength, resistant to shearing. The wood is of good 
appearance but somewhat woolly in woiking up, in the market it 
would probably rank just above Gaboon Mahogany 

Sam Wood In radial section the wood was pinkish-yellow and lustrous : 
the planks were free from knots and fungoid growth. Weight, 37.7 lb 
per cubic foot. There was little tendency to waip, the giam is very straight 
fairly high elasticity but showed great variation m density. Considered to 
be suitable for general construction work and perhaps for furniture. 

Black Po%sonwood. Planks cut from the log were badly cracked; 
there was no indication of fungoid growth, and the timber was practically 
free from knots. The wood is heavy, 63 lb per cubic foot, hard, fairly 
long-fibred, of good strength and elasticity. 

In transverse section the sapwood was light yellow-brown, and reddish- 
brown with black stripes in radial section. The wood is hard and diffi¬ 
cult to work, but is regarded as suitable for decorative purposes, counter- 
tops and heavy furniture. W. S. 6. 

387. Forest Resources of Chile# 

Journal of Royal Society of Arts, Vol BXXII, No. 371:4, pp. 169-170. 

London, 1924 

According to the annual report by PI. M. Consul-General at Valparaiso, 
the Southern zone is practically coveted with foiests, the most important 
being found from latitude to 44®. The area covered is estimated at 
75 000 sq. miles. 

Amongst the classes of timber exploited are the following: 

Rauii [Nothofagus procera). The wood is red, veined, medium 
weight, almost free from knots. Used for building, furniture, and barrel 
making. 

Roble Pellin {Nothofagus ohUqua) ; Chilian red oak, matures slowly, 
used for beams, building barges and railway sleepers. 

Alerce {Fitzroya patagonica); thrives in swampy districts; grows 
to a height of 60 ft. by 5 ft. diameter. The wood is used for ro^ng# 
is npt affected by moisture. 

^ Cociue {Not^fagm Domheyi)^ used for sleepers. 

^ ^ Cypress de Cordilkm {J^ihoddrus ckiUmi $); lighi in weight, pale 

ysttoWi, fof furniture, 

pm} 
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I/ingiie [Persea Ling He), has a rich coloured vein, can be made to 
imitate various classcvs of fine wood. 

lyaurol {Laurcha afotncihca and Laureha sefratd), used for floorings 
and ceilings, parquet and furniture. 

Fyitre (Lttliraea amskca), used for cart wheels. 

Manui {Podocarfus oletfoha = P, chtlena), durable, aromatic, yel¬ 
low. Used for flooring, masts and spais 

Qmllay {Qmllaja Saponana), trunk and branches used for firewood 
and charcoal, the bark for chemical purposes 

Algarrobilla [Caesalpima brev^foUa), a shrub, chiejOly valuable for 
the berry which is used for tanning, mostly exported 

Various agricultural societies aie interested in re-planting areas, prin¬ 
cipally with eucalyptus and cypress 

Transportation is the chief difficulty owing to the lack of roads, and 
rivers capable of rafting lumber to the coast. The Chilian forests open an 
important field lor the manufacture of wood-pulp. W. S. G 

388. A Device to Facilitate Tree-Planting. 

Soiifh Afytccw Journal of Industries, Vol VII, ‘No 2, p no Pretoria, 

1924 

Among recent inventions is one by I. A. Grant of Buivels Kloof, 
Transvaal, to facilitate tree-planting. It is known as the ‘'Dtiivel'* 
tree-planter ; the principle on which it works is that of taking up the nur¬ 
sery soil around the young tree, with the tree in the centre, and planting 
the whole in tlie position where the tree is to remain permanently, with¬ 
out disturbing the roots This is carried out by means of a metal cylinder 
which is placed round the tree and pushed down into the soil The cyl¬ 
inder, together with the contained soil and the young tree, is then with¬ 
drawn and planted in its new position, after which the cyhnder is with¬ 
drawn. 

It IS claimed that a young tree can be planted out with the Dui- 
velplanter in the hottest sun without in3ury, and without watering 
at the time of planting, W. S. G. 


UIVE STOCK AND BREEDINa 

389. The Woolly-Pod Milkweed (Asclepias eriocarpa) as a Poisonous 
Plant. 

Dwight Marsh, C. and Clawson, A. B United States Department of Agr%- 
culture, BuUehn No 1212, pp 1-13 tables 4, figs 5 Washin^on, D C , 1924* 

A somewhat general statement has been made by stock breed¬ 
ers as to the poisonous properties of milk weeds {Ascleptas spp.), but 
the fact that certain species are more virulent than others has been 
given insufficient attention. The authors have carried out a series of ex¬ 
periments and have identified the nature of poisoning of sheep attribut- 

(i) ^ JS?. 93$, No 735 
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ed to Asclepias eriocarpa wliick has frequently been confused with the 
species A fremonkt. 

After gmng a description of the plant and special characteristics, 
a tyi>ical case of sheep poisoning is taken and Ml details given of sytnp- 
toms of poisoning viz. dei)ression, rapid and weak pulse, lowered tem¬ 
perature. These symptoms appeared several hours after admimstration 
of the plant In some cases results have been fatal, and in any case re¬ 
covery was slow and gradual. 

This plant has been shown to be very poisonous not onl> to sheep 
but also to cattle although animals are not likely to eat it except when 
other forage is scarce, it is dangerous because of its especially toxic char¬ 
acter seeing that as little as o.i lb per cwt. of animal may poison and 
0,22 lb. may cause death. The stems and leaves arc equally toxic 

M. I,, y. 

300. Iron Content of Blood and Spleen in Infectious Equine Anaemia* 

Wright, hZwiS.K (Nevada Agucultnral i^xpuinunt Station; Jonnnd of 
A{fncultuv(il Rei>earch,Wo\ XXVI, No 5,pp 230-i j2, tables 2 Washington, j*>23, 

The author has made a study of the iron content of blood and spleen 
in animals suffering from infectious equme anaemia. In tins connection, 
there were two problems to be solved: i) The reason of the want of haemo¬ 
globin. The examination of the blood of infected individuals often reveal¬ 
ed the presence of a large number of red coriniscles with a low peicentage 
of haemoglobin, as well as of some dark corpuscles found in the fat which 
suggests a greater lack of haemoglobin than would be suiiposed from the 
number of red corpuscles. 2) The ultimate fate of the corpuscles after their 
destiuction, since aneamia is attributed to the destruction of the red cor¬ 
puscles. It is exceptional for any loss of blood, or of haemoglobin, to be 
clearly noticeable m any of the vSecretions of the body (urine or faeces), 
or for the examination of the urine to afford evident iiioof of an increase 
elimination of the iron lugment. As the spleen is the known seat of the 
destruction of the erythiocytes, i1 was suggested that it was possible that 
an unusual destruction of the red coiT[)iifocles took place in this organ, 
while the iron was retained. The liver and spleen proved on investigation 
to contain a large amount of iron pigment, probably hacmosiderinc, An 
attempt was then made to study the elimination of the iron which was 
regarded as being one of the most important factors cattsing muuunia. 
The bloori used for the puqioso was taken from the jugular vein and im¬ 
mediately weighed to avoid all loss due to evaporation. 

A portion of the spleen was removed during the post mortem exami¬ 
nation, made at once after the death of the animal The iron content was 
esriniated from an air-dried sample, the loss by drying being noted and the 
iron found calculated as ferric oxide (Fcs O,). Another estimation was 
thade from the blood (Neumann’s iodometac method being employed), 
titex the destruction of the organic matter in aqua regia. The corpuscles 
counted in the usual way> a sample of blood being taken from the 
lowet ^suifac^ of the tail 
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The haemoglobin was estimated by the Talguist method. It is inter¬ 
esting to observe the enormous increase of the iron content of the spleen 
in old horses. The percentage of iron in the spleen is much increased in 
young horses suffering from acute infectious anaemia. This does not oc¬ 
cur in the case of old animals, or of individuals suffering from chronic 
anaemia, in which the spleen contains less iron than in normal cases. The 
weight of the spleen is increased nearly five-fold m young horses suffering 
from acute anaemia. The spleen increases greatly in volume in old infect¬ 
ed horses, but the iron content is only slightly more than in the case of 
healthy animals. As a rule, anaemic symptoms are much more pronounc¬ 
ed in chronic than in acute cases It has also been found that the total 
of solid substances (iron, haemoglobin and er5rthrocytes), is higher in healthy 
individuals The increase in the iron content of the spleen in young hors¬ 
es cannot be exclusively due to the larger amount of blood present in that 
organ since the iron introduced by the additional quantit}’' of blood is not 
sufficient to explain the total increase observed. P, B. 

391. Milk and Contagious Abortion in Cattle* 

Panisset, h. (Professeur a T^cole v^t^rinaire d’Alfort). Te lait et Tavor- 
tement dpizootique des bovid^s Virulence et nocmffi du lait. Le Latt, Year 4, 
Vol. IV, No. 32, pp. 124-133 Lyons, 1924. 

Epizootic abortion in cattle is a localised contagious disease due 
to the presence of large numbers of a specific micro-organism, the Ba¬ 
cillus abortus of Bang. The agent of the disease and the troubles it causes 
are almost entirely confined to the genital organs and their contents 
during gestation. 

The anatomical connections and the physical relations existing bet¬ 
ween the reproductive system and the udder have suggested that the 
development of contagious abortion may have some effect upon milk 
secretion, Intraperitoneal inoculations made in guinea-pigs during 
the researches conducted for the purpose of discovering the tuberculosis 
bacillus in commercial milk revealed the presence of special lesions dif¬ 
fering from those caused by the bacilli of tuberculosis and not containing 
any of these micro-organisms which are easily recognised by their num¬ 
ber and acid-resistance. 

Similar results were obtained from milk taken with every precau¬ 
tion to avoid infection from any other source than the inside of the ud¬ 
der. It was only through the use of a special culture medium, ox-gall, 
that SCHROEBER and Cotton succeeded in cultivating and identif^ng 
the agent producing these lesions. Bacillus abortus, the agent of con¬ 
tagious abortion in cows, is present in apparently healthy animals* Out of 
277 milk samples examined, 30 were found by inoculation to contain the 
abortion bacillus. During their search for the bacillus in the milk of 
cows belonging to the same herd, Schroeder and Cotton found 19 out 
of 140 sample to be virulent; on another farm, xx out of 36 cows pro¬ 
duced milk containing the pathological agent, which, according to Evans, 
occurs in 23% of the milk examined. A very interesting fact is the vary- 
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ing persistence with which the bacillits is found in the milk, Ihe lattoi 
may be continually, or intermittently infected, and may remain virulent 
only for a very short time, or for years Cows evacuating tlic bacilli 
in their milk are healthy to all appearance, but their nifcdccl condition 
can be detected as blood serum has the property of aggluiinaiiiig the 
agent of the disease The serum has no agglutinating effect if there are 
no bacilli m the milk ; infected milk also has an agglutinating pioperly. 
The milk is, however, not by any means always virulent, even when the 
serum test gives positive results and the milk itself is agglutmanl. The 
bacillus of abortion lives in the uddei which is indeed its favouiite abode 
except during the gestation period, as has been proved by experiment. 

A goat subjected to intervenous inoculation evacuated these bacilli 
in its milk 24 hours after the operation, the bacilli contiimcd 1<> pass 
into the milk for a period of 2 months. Another goat having leceivod 
a subcutaneous injection was only infectious from the second to the sixth 
day after the inoculation Milk has very great power of agglutinating 
Bacillus ahofius the rate of agglutination being 1 in 25. The degree 
of agglutination varies for the same cow with the (Quarter from which 
the milk is taken, the time of milking, the amount of milk secretion and 
the lactation period. There is no connection between the degree of the 
agglutination of the milk and the agglutination property of the scrum; 
when the results given by the milk are positive, the serum also gives 
positive results. 

Sometimes the agglutinating power of one quartet is much Mgher 
than that of the others, or of the serum. The hind quarters ate most 
commonly attacked. The agglutinating power of the milk may quickly 
follow the infection of the udder {24 hours after injection) and the aggluti¬ 
nating power of the infected quarter is distinctly higher than that of the 
other quarters. Colostrum possesses greater agglutinating properties 
than serum and is therefore able to produce agglutinating projxjrties 
that are lacking in a calf even if the latter is the ofispriug of a diseased 
dam and has developed in an infected envelope. One hour after ihe calf 
has taken the colostrum, its blood becomes agglutiuanl: cows can be 
infected through the udder; dirty external surroundings, the countless 
means of contamination at milking-time, want of clean hands in the milker 
all may contribute in making the teat a source of propagation of the disease. 

As a matter of fact, however, infection by way of the teat is limited 
and of secondary importance, the favourite path of the bacillus being 
the digestive canal. Many researches have been made (especially since 
the establishment of absolute identity of Bacillus abortus of cattle and 
Micrococcus mehtemis the agent of Mediterranean fever in man), to dis¬ 
cover whether milk coming from cows suffering from contagious abor¬ 
tion is harmful to human beings. The direct inoculation of Baciltm 
abofim has never produced fever or any disturbance in human sub¬ 
jects ; the blood cultures remained sterile and, as a rule, no agglutination 
took place* Therefore since it is well-known how readily man is infected 
'by mliUnsis we may safely conclude that BaciUm abortm 

is noi; an agent producing disease in the human race. P. B. 

iml 
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:m, Piroplasmosis, Scab and Anthrax in North Africa. 

I ™ Eijm , Parrot, h and Humbert, D N. I^a Piroplasmose 

dll itKiiiiou eii t'tude de Piroplasma (gonderia) ovi$ . Archives des 

Ifihliiiith iie VJjvique du Noni^ Voi 111 , No 3, pp, 127-135 Al¬ 

giers, uui. 

n, - Bhiorh, J. aaid Boc^uKT, A lya vaccination anticlaveleuse par 
virus scusibilisc apr^^-.s io aiis d’application. Ibidem, pp. 172-17C Algiers, 1923, 

IIJ. llossi, P. (Vcteiinaiie dn Service d*Elevage). Vaccination et BeSro- 
llicrapic oolitic la tiCivic charboniieusc dans la circoiiscription de Bonira (Al¬ 
geria), pp. 177 178 Algiers, 1923. 

IV.-*- Bi^;<nn*,T, V, Dll role des aiinnanx mangeurs de cadavres dans la 
propagation de la fiC^vrc dial bonneuse, eiiAlgdrie Ibidem, pp 124-126 Algiers, 

^923 


L — The existence of piroplasmosis in Algeria has been proved by 
the authors, who discovered piroplasms in the blood of sheep that had 
died of episiootic disease. Th6 presence of the disease is shown by loss 
of appetite and fatigue; on the second day, haemoglobimtria and breath¬ 
lessness set in, death usually supervening at the end of 4 or 6 days. 
The authors describe at length the morphological and anatomical char¬ 
acters of the disease, as well as the process by which the parasites of 
the red blood-corpuscles multiply. 

It is interesting to note that pure-bred European sheep running 
with a flock of native animals contracted piroplasmosis, as did also about 
a quarter of their hybrid progeny, whereas the Algerian sheep with which 
they mixed showed no symptoms of disease or traces of parasites in the 
blood. The authors conclude that the piroplasma virus is tolerated 
by the native sheep which act as disease, carriers thus infecting the bet¬ 
ter-bred animals introduced into the flock Under certain circumstan¬ 
ces, however, Piroplasma ovt$ may become pathogenetic, even for the 
native sheep. 

IL — The authors show that the practice of antiscab vaccination 
is rapidly eliminating the centres of the disease, immunity being con¬ 
ferred 48 hours after the injection of the vaccine and lasting for at least 
one year. It is worthy of note that secondary scab lesions have never 
been found in vaccinated sheep and that no case has been reported of 
the infection of healthy fliocks by means of vaccinated sheep. Since 
it is quite innocuous, anti-scab vaccination can be practised in the ab¬ 
sence of the disease,should circumstances render it desirable; its action 
is certain and rapid and it is the sole preventive of the disease, but has 
no influence on the course of the disease when once it has been con¬ 
tracted. The authors have found that an epizootic outbreak can be 
checked within 15 days by vaccination. Sero-vaccination is not em¬ 
ployed in case, as it is too difiicult to determine the proper time for 
ite application* Great service can, however, be rendered from the re¬ 
medial standpoint by serotherapy for if adopted as, soon as the lesions 
appear, the developtnent of benign scab is arrested and the severity of 
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malignant scab is reduced. It has been proved that vaccination is pos¬ 
sible no matter what the age or physiological condition of the sheet) may 
be. Further, it occasions no disturbances in gestation, or in suckling 
the lambs, the utmost it may do is slightly to reduce tlie milk se<'retioii 
during the feverish period of the general reaction that follows vaccina¬ 
tion The latter can be carried out at any season and the same amount 
of vaccine is used for all sheep without exception. 

Vaccination during the gestation period has frequently been found to 
confer immunity both on dam and offspring. In short, the best method 
to adopt as regards a scabby flock (in addition to carrying out the 
sanitary measures required by laws, is as follows i) Separate and isolate 
the infected animals for some da3’'s, in order to protect from scab those 
individuals that are about to be vaccinated, since immunit}^ is only se¬ 
cured two days after vaccination, 2) Vaccinate all sheep that, although 
apparently sound have been exposed to infection 3) Watch the flock 
carefully, and if the disease breaks out in a severe form, to treat all the 
infected animals with anliscab serum, in order if possible, to reduce to 
a minimum the gravity and duration of the epizootic outbreak. 

III. The author has tried to use new vaccines for the control of 
anthrax, a disease of frequent occurrence in Algeria The reactions have 
as a rule been violent. In the case of cattle, the breed, sex, work, age 
and general condition of the individual have no influence on the reac¬ 
tion. Vaccination does not affect gestation or calving, but the milk se¬ 
cretion is decreased. The percentage of the reactions increases gradually 
with age. Horses are still more susceptible to these vaccines; the age of 
the animals seems to have little influence and the reactions arc the same 
in native and European horses Preventive serotherapy must be prac¬ 
tised early in order to give favourable results* Temperature and blood 
pressure offer the surest indications of the probable results of injecting 
the serum* " P* D. 

393. Intestinal Round Worms of Scottish Sheep* 

Cameron, E W. M. (Ministry of Agriculture, Research vScltolar. Lon¬ 
don School of Tiopical Medeeinc. The Scottish Journal of Aairiculturc, Vo¬ 
lume VII, Ko I, pp 86-88. Edinburgh, x92.^1. 

Scottish sheep frequently harbour, in addition to hook-worms and 
stomach-worms, numerous little intestinal parasites belonging for the 
most part to the family Trichostrongylides. The most important of these 
worms are members of the genns Nematodirus ; two species, N. Filicolhs 
and Spaihiger, which present differences only distinguishable under 
the microscope, are met with in Scotland. The parasites sometimes 
occur in very large numbers in the small intestine of sheep where they 
assume a round shape much resembling a ball of wool or hair. In their 
natural condition, these worms are of a pinkish colour which proves them 
to be blood-suckers, although they are never found adhering to the walls 
of tbe intestine, even when the post-mortem examination has been carried 
out immediately after the death of the host. The author describes the 
male »d fem^ forms and also the development of the larvae which 
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bei!i.i4 ejected witli the faeces contaminate the grass and are eaten (when 
in adtiH form) by gnr/iiig sheep. The piesence of large numbers of such 
parasites cutises phyvsiological poverty and serious waste of nutritive 
substances. No satisfactory treatment for these pests has yet been dis- 
covered* although the preventive remedies used in the case of stomach- 
worms can also he applied against these intestinal parasites. The latter 
attack gouts as well as sheep. Other small parasites worms are also 
found in Bctiliish sheep, Coopcria curhcei being especially common, but 
they flo not appear to be of any economic importance. A little round 
worm, 1 rkhiins oto, is, however, more dangerous, for it frequently in¬ 
vades the muBculai wall of the coecum causing a restricted zone of in- 
ftannnaiimi round the perforation and thus opening the way to bacterial 
infection, ivilllc is known lespecling the life-cycle of Trichuns oms, 
but it is piobably diiect, the eggs evacuated with the excreta producing 
an embryo, which on being swallowed by a sheep completes its develop¬ 
ment in the body of that animal. No effective treatment is known, for 
owing to the position of the parasite in the intestinal wall, all the usual 
diugvS have proved to be without effect. P. D, 

^04. Sexual Hormones and their Specific Action upon the Organism* 

Cos MAO 0 , (Dircctcur des etudes d ITnstitut National Agronomique). 
b’invetsion expi^rimoiitale du sexe ehez les oiseaux La Revue de Zootechme, 
la Rrmte drs vkveurs, Year 3, No 3, pp 194-199. Palis, 1924 

Among the internal secretory glands known as vascular, or endo- 
crinic, are classed the sexual glands which by pouring their products of 
secretion into the blood exert a distinct influence on certain sexual cha¬ 
racters In this connection, the author mentions the researches conduct¬ 
ed by M. Pf:2SAni\ Director of the work of the Laboratory of General 
Biology at the £cole des Hauies Etudes. The subjects selected for these 
ex|)etinieuts were Gallinaceae, since in these birds, sexual dimorphism 
is very clearly marked. These dimorpliic characters are known as se¬ 
condary sexual characters. The first question studied was whether 
these secondary sexual characters are an integral part of the bird or 
depend on tlic presence of the sexual gland and are affected by che¬ 
mical product of this gland. A buff Leghorn cockerel was castrated at 
the age of 4 months; this bird developed no comb, or wattles, and was 
free from combative instinct; it did not crow, although its plumage and 
spurs appeared normah On the other hand, a hen that had been sub¬ 
jected to ovariotomy developed spurs, while its plumage changed shortly 
afterwards to such an extent that the bird looked exactly like a cock 
with a small comb. The development and turgescence of the comb 
and wattles, the power of crowing and the combative instinct are there¬ 
fore all characters depending on the internal secretion of the testicles ; 
the plumage and spurs are not properly speaking male characters since 
they are latent in the female and are only prevented from making their 
appearance by the inhibitory action of the ovary. It was thus demons- 
tirated that secondary sexual characters are dependent positively, or nega- 
tivdy, upon the reproductive glands. It, however, still remained to 
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find out whether this physiological correlation was established by way 
of the nerves or the eudociine glands 

Some pieces of testicle were grafted into the pciitoneum of a ca¬ 
pon with the resuli that its comb began to grow again and the combative 
instinct returned A fragment of ovary was grafted on a heu from which 
the ovaiy had been removed and forthwith the spuis stopped growing. 
Since the characters lost by de-sexed birds re-appeai immediately as a 
result of the grafting of poitions of sexual glands, even in places far from 
the position assigned to them hy nature, it is certain that the conelalion 
between these sexual characters and the glands is established along an 
endocrinal, humoral path and not by way of the nerves. 

These transplantation experiments have shown the impossibility 
of obtaining stable intermediate forms between the ueutei and the nor¬ 
mal vsexual form (M. law of all or nothing It was also 

proved that there exists an “ effective minimum of the amount of the 
sexual gland to be transplanted in order to renew the characters lost 
by castration , above this minimum the renewal takes place with the same 
intensity and rapidity no matter how much of the gland is tiansplauied 
('‘law of functional constancy''). The last point to be explained was 
the “ equipotentiality " viz, the powei of evolution in the direction of 
the male form as well as in that of the female foim ; it is now possible 
to make the cock, or the hen develop in the direction opposite to that 
of its original sexuality. A IvCghorn cock castrated at the ago oE i % 
years assumed, after a small piece of ovary had been grafted on it, all 
the external characters of a I^eghorn hen. This explains many ano¬ 
malies which have hitherto remained most mysterious, farther, cases 
of bi-partite gyondromorphism, far from being an argument against 
the theory of sexual hormones, are a striking confirmation of its truth, 
as is proved by the recent researches of M. PiSzaru, The theory of sex¬ 
ual hormones may be summarised as folloWvS: x) A correlation exists be¬ 
tween the sexual glands and the development of sexual characters ; a) this 
correlation is effected by humoral mechanism along an cndocrinic route, 
and not by way of the nerves; 3) the same potentiality exists in both 
the male and the female. IK D. 

30$. Cakes, Bone-Meal and Fish-MeaL 

I - - VoxTW/CKR R61c des tourteaux dmisS ralimentation du bdtail. 
M^thode uouvelle pour I’estitnation du prix de revient des mati^res albumi- 
noides Revue de Zootechnie, la Revue des '&levem$ Year 3, Ko, i, pp. 38-42, 
Tables 3. Paris, X924. 

II — Hoc, P. — I^es tourtcaux, facteurs n^cessaires de la production 

laiti^re. Jomnm d'AgncuUtm pratique, Year 87, Part. 11 , Nos. 50 and 5X, 
pp 475 “ 477 i Paris, igz^. 

in. — PoxmAiN, A. Ives aliments conipl4mentaires du pore. Vie Agri^ 
eeh ^ Rurahp Year 13, Vol XXIV, No. i, pp 12-13. Paris. 1924, 

^ The continually increasing price of cakes has caused an^sdety 
to yaribus a^ctdtural a^ociations test this stock-feed drould be replaced 
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by bread-making cereals This fear is, however, founded on an erro¬ 
neous idea of the part played by cakes in the rations of animals If the 
rdle of cake in cattle feeding in examined, it will be seen that in the ma¬ 
jority of cases they serve to maintain the equihbrium of the daily ra¬ 
tion, that is to say, they insure the best nutritive relation between the 
nitrogenous matters on the one hand, and the fats and carbohydrates 
on the_ other, thus the rations are utilised to the fullest extent The 
author is therefore of opinion that as long as the different cakes supply a 
kg. of nitrogenous matter at a lower cost than that of the cereals har¬ 
vested on the farm, they should certainly be used as a stock-feed The 
ordinary method of estimating this cost is first to find the net cost of the 
nutritive unit and then to calculate the price per kg. of the albuminoid 
substances in the cakes and cereals. All transport, storage, cleaning 
or delivery costs must be included. For example, the net cost of the 
food unit in the case of good meadow hay containing 31 food units per 
cent, and costing at the farm 22 francs per soo kg. would be 0.78 fr and 
as it contains 3.8 % of albuminoid substances, the net cost per kg. of 
albuminoid matter would amount to 5 78 fr. The author shows that 
tins method has the defect of not closely connectmg the two problems, 
viz., the net price of the food unit and the net price per kg of the albu¬ 
minoid substances Since the object of buying cakes is to narrow the 
nutritive relation, it is the excess mtrogenous matter in the cakes that 
is paid for at a higher price. Thus, in the opinion of the author, it is ne¬ 
cessary in order to get a true estimate, to charge the digestive principles 
contained in 100 kg. of the foods compared at the rate they would cost 
when supplied by good meadow bay. The figures thus obtained must 
be deducted from the price per 100 kg. on the farm, the remainder being 
divided by the difference between the albuminoid matter content of the 
hay and of the food in question. In this way, the excess amount of the 
albuminoids as compared with those in the meadow hay will be obtained. 
Good meadow hay, price 22 fr per 100 kg, contains 31 nutritive units 
(n. u.), tliis the unit costs 0.76 fr Coconut cake contains 76 5 (n. u), so 
its hay value would be 76.3 x 0.76 = 55 S. Its price on the market 
is 76 fr.; hence we have a difference of 76 — 55-84 = 20.16. The differ¬ 
ence in the albuminoid content of coconut cake and hay is 12.5 units, 
which makes the price paid for the larger percentage of albuminoid sub¬ 
stances in coconut cake as compared with good hay amount to 20.16:12,5 
ss- 1.61. It is clear that the method proposed by the author gives a more 
exact idea of the relative values of concentrated foods from the mo¬ 
ment when their use affects the balance of tibe rations. The manurial 
value of the concentrated food used must also be taken into account. 

II. •— The maximum profit from dairy cows can only be obtained 
by keeping breeds that are thoroughly adapted to their surroundings, 
while the animals must be 9arefully selected, weU-cared for and properly 
fed- The systematic feeding of dairy qows includes feeding special ra- 
' tioos that ate able to supply durir® the lactation period the largest amount 
d aratfer. A cow weighing 500 kg. and giving 10 litres of 

1600,to 1200 gm. protein a day.' , 
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It nmst, liowcvei, be observed that the foods grown on the farm are 
physiologically incapable of supplying a dairy cow with the amount of 
nitrogenous matter it reqmres. Cakes are the only supplementary con¬ 
centrates that can economically make up the deficiency of the nilrogenous 
substanes present in the other elements of the ration The author after 
the experiments of MM. BAinivY, and Benoist of the Department ot Agn- 
culture of Eure and I/Oire has taken pains to prove lhat, even at the 
present prices, a good return can be obtained fiom cakes owing to the 
large yield produced by their use Blemish cows of the average weight of 
500 kg were employed in the experiment The ordinary ration was* 
straw 8 kg, mangels 36 kg,, wheat chaff 4 kg , groundnut cake i 800 kg 
or 1300 gm digestible protein The average milk yield attained 7 li¬ 
tres per head and per day The cows were divided into 2 lots conipaiable 
as regards weight, milk yield and date of calving Tot I wheat straw 
8 kg. , chaff 7 kg., mangels 63 kg Before the experiment, the nulk yield 
of the lot was 29 800 litres , the weight of the cows being 1580 kg Af¬ 
ter the first week, the milk yield fell to an average of 24.100 litres, at 
which it remained throughout the experiment, thus the daily decrease 
was 5.100 litres The weight of the animals increased 36 kg. at first, 
but this was due to the hydration of the tissues caused by the large wa¬ 
ter content of some of the elements of the ration. Tte author made a 
calculation proving clearly that the omission of the cakes (i 800 kg. per 
day) was shown at the end by a daily loss of 0,65 kg per head. The 
experiment was then reversed, the ration being , straw 8 kg , chaff 4 kg.; 
mangels 36 kg., groundnut cake 2 800 kg. Owing to the distant date of 
calving, the milk yield was not at all affected, but the weight rose from 
1609 kg. to 1688 kg. which gave, as the profit from feeding on groundnut 
cake, the sum of 97 04 Ir Tot II were fed the same ration as before 
and an increase in both milk and weigh was observable, l^ater, the cake 
was left out and the ration was as follows. Straw 8 kg, mangels Oj kg,, 
chaff 7 kg From the first week, a fall in milk yield and weight set in 
which continued increasing. The author proved that the omission of 
the cake caused a loss of milk and weight amounting to 90 fr. pei head 
and per month. In Dot III, the cows received a ration containing a 
large amount of cake, 2.800 kg. The lactation was not at all affected, 
but the weight rose (>3 kg. A profit of 146.70 fr. per lot was estimated. 
The examination of the results obtained from Lot III, shows that there 
IS an optimum limit in the use of cakes. The plus-value of the manure 
which the author estimates at 10 fr. per head and per month was not 
taken into account. 

In another experiment, 25 cows were employed. The nulk obtained 
was measured during one week; the following week, the animals were 
fed a supplementary ration of i kg. of cake per head and per day with 
the result that the milk yield was increased 473 litres, giving a monetary 
profit of 8.55 fr. We may thus conclude with the author that the intro¬ 
duction of cake into the ration immediately proves profitable and that 
the partial, or total, suppression of cake is always shown by a decrease 
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III — SevSame cake contains 35 % of albuminoids 2 5, to 3 % 
phosphoiic acid and 2.5 % of lime A feeding experiment was carried 
out with swine One sow weighing 100 kg and in farrow was given : 
paltii-oil cake a.100 kg,, sharps 1.100 kg. and sesame 0.200 kg, while a 
nursing sow received shorts i.ioo kg, maize, barley, or flour i kg., palm 
oil cake 1300, sesame 1.300. It has been noticed that the substitution 
ol the same amount of sesame in place of the groundnut cake in the ra¬ 
tion of nursing sows had the effect of eliminating the attacks of diarrhoea 
from which sucking-pigs suffer. Sesame together with fish-meal reduced 
the loss of weight of the nursing-sows during the suckling period. A 
ration composed of: sharps and maize 2 kg., palm-oil i kg., fish-meal 
0.300 kg, sesame 0.300 kg. maintained a nursing-sow with 8 piglings 
in perfet health, the weight of the whole litter when 69 days old being 
164 kg. It must be remembered that sesame-cake is slightly consti¬ 
pating. P'ish-meal is very rich in albuminous substances (58-60 %), phos¬ 
phoric acid (7 6 %) and salt (3-4 %). One experiment conducted on 
growing pigs, would seem to prove that fish-meal introduced at the rate 
of Tf6 % increases the digestive returns 25 % Experiments on breeding- 
animals show that the addition of 300 gm. of fish-meal produces: i) an 
increase in the weight of the pigling at birth of 100 gm and over; 2) a 
reduction in the loss of weight of the nursing-sow of 30 to 40 %; 3) suck 
ing-pigs with better health and increasing i to 2 kg in weight in 60 days. 
The addition of bone-meal to pigs' rations has proved very beneficial in 
the case of growing animals, the rapidity of their growth being increased 
and the net cost of the pork being decreased, 90 gm of bone-meal added 
to the daily rations of young pigs weighing 35 to 50 kg. produced an in¬ 
crease of 1.200 kg. in live-weight per head and per fortmght, as well as 
saving 10 % of the ainoutit of food required to produce i kg of meat. 
An experiment was conducted with breeding-animals, one sow m farrow 
being fed: x.roo kg, palm-oil, and i.ioo kg. sharps, while another of 
breeding age and weiglring 100 kg received 1.500 kg of palm-oil, and 
1.500 kg. sharps. An increase of 50 to 100 gm., according to the size 
of the Utter, was obtained in the weight of the piglings at birth by the 
addition of 100 gm. bone-meal to each of the rations; it also had the 
effect of: x) causing the young pigs to grow faster (they weighed on an 
average i kg. more when weaned than others); 2) reducing the loss of 
weight in the nursing-sow from 16 to 20 %. P. B. 

396. The Physiological Eflect of Gossypol, 

MI^naux^, PAtm (Department of Chemistry, Oklahoma Agricultural Ex¬ 
periment station) Journal of Agricultural Research, Vol XXIVI, Ko 5, 
pp. 233-237, tables 5. Washington, 1923. 

The high food value of cotton-seed and cotton-^eed meal has led 
to many researches being made with the object of determining the nat¬ 
ure of the bosdc substance contained in these products. Wvmms and 
Cmimm have shown the poisonous property to be due to a phenolized 
gossypol . 

' ‘ ‘ ' mu- 
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Experiments have been made to find out the effect exercised by 
this toxin on various kinds of animals. I'he gossypol used for the pur¬ 
pose was prepared by crystallisation by acetic acid and then dissolved 
in N/xo caustic, soda, the excess alkali being neutralised by the addition 
of an acid until a neutral litmus-paper reaction was obtained. No toxic 
effect was produced in a rabbit weighing 4 lb. by giving it 34 
gossypol. The same amount injected into the peritoneum induced no 
pathological symptons for 36 hours, but the animal refused all food, and 
death supervened after 4 days The injection of Vro gm. into the mar- 
ginal vem of a rabbit caused symptoms of suffocation, followed at the 
end of 4 minutes, by death. The injection of ^/xoog^* in the same man¬ 
ner caused absolute immobility after 10 minutes; after one hour, power 
of movement returned, but the rabbit died at the end of 16 hours ow¬ 
ing to haemoglobinuria having set in. A ration entailing the daily in¬ 
gestion of o.x gm. of gossypol produces intestinal inflammation followed, 
at the end of 14 days, by death. The spectroscopic examination of a 
dilution of % cc. of blood corpuscles in 75 cc. of water revealed two clear 
and distinct absorption bands near ray I) No change was effected 
by the addition to the solution of ^/xoo, ^/loo and ^/too of gossypol. 
This proves that there is no oxyhaemoglobin reduction. The author 
carried out a number of experiments for the purpose of determdning the 
effect of gossypol upon the oxygen capacity of the blood, using for the 
purpose fresh sheep’s blood, both in its natural condition and also cen¬ 
trifugated in order to concentrate the corpuscles The first determina¬ 
tion of the oxygen liberated is made by adding 1 cc. of I % sodium chlor¬ 
ide to 2 cc. of fresh blood, or corpuscles. Latex, the author made sim¬ 
ilar determinations with 2 cc. of fresh blood, or corpuscles, to which had 
been added i cc. of i % solution of sodium chloride containing variable 
amounts of gossypol. The method used for determining the oxygen 
was Van Slyke’s, The results obtained prove that even small quanti¬ 
ties of gossypol suffice to hinder the liberation of oxygen from oxyhae¬ 
moglobin* This explains the principal symptom observed in the poi¬ 
soned animal, viz , shortness of breath due to the affection of the muscles. 
Gossypol neutralises alkaline solutions, and when shaken up with them, 
produces a thick lather. Experiments to determine the haemolytic 
power of gossypol were made with centrifugated blood, the cori)uscles 
having first been placed in suspension in a physiologic salt solution. The 
experiment was carried out at a temperature of ao® C.; 24 cc. of the di¬ 
luted corpuscles were put into test-tubes containing variable amounts 
of gossypol and 1 cc of a 0,6 % of sodium chloride was introduced. 

The results obtained showing the hamolytic power of gossypol are 
given in 2 tables. The author continued his researches and studied the 
action on fish, perch being the spedes selected for the experiment* A 
*/i<?oooo solution of gossypol proved toxic to the fish. Oxygenated water 
do^ not destroy the toxicity of gossypol, but if it is added to unheated 
cotton^eedi<tp.ed^ it makes a solution of gossypol quite innocuous, prob- 
aWy account of the action of a peroxide. The analysis of the blood 
tod nripe of to adult sheep that has been fed on cottonseed^-meal shows 
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gOb^sypol to have a diuretic e0ect, while the concentration of non-album- 
inotts nitrogen and of sugar in the blood falls below the normal It may 
be concluded that gossypol if taken into the digestive system is only 
sKghlly toxic, whcieas when introduced into the circulatory system it 
at oticc becomes highly poisonous. Gossypol has a haemolytic effect 
upon the red blood corpuscles and causes death by reducing their capac¬ 
ity ol timisporling the oxygen of the blood, thus inducing hyperemia 
and tedeina of the lungs, as well as dropsy, in the poisoned animals. 

P. D. 


Experiment in Cattle Feeding. 

DicrrtCH, W W. (Nebraska Experiment Station) Nebraska Feeders' 
Meeliiig The iiyecden* Ga:eUe, p 781 Chicago, 1923 

The aitthor gives the results of an experiment carried out at the Ne¬ 
braska Experiment Station with 3 lots of 10 young steers that had been 
fetl dttring the suinmet a ration of grains and lucerne hay. Eot I re¬ 
ceived un ordinary dry ration : grain and lucerne hay. lyot II was fed 
the same ration attd at the same time allowed to graze 2 9 acres of Sudan 
grass, while hot III received the same ration and was turned into a 2.9 
acre field of sweet clover, hot I attained an average daily increase in 
live-weight of 2.90 lb, per head and consumed 682 lb. grains and 300 lb. 
lucerne hay per 100 lb. increase in live-weight. The average daily live- 
weight gain of lyot II was 2.79 lb. per head and the amount of food re- 
<iuired jier 100 lb. increase in live-weight was 672 lb. grains and 84 lb. 
of lucerne hay. The average daily increase per head in the case of 
hot in was 2 80 lb. per head and the amount of food required per 100 lb. 
increase in live-weight was 678 lb. grains and 93 lb. lucerne hay. 

Lots TI and III were only given lucerne hay at the beginning and 
the end of the experimental period. P. B. 

398. The Development of the Dairy Cow^ 

I . Brody, S., X<AOSJ>Ar,R, A. C. and Turner, C. W. (Department of Daily 
Husbandry, ’University of Missouri, Columbia) The Rate of Growth ot 
the Daily Cow (howth in Weight After the Age of Two Years. The Journal 
oj Gemeval Physwlo^'\f, Vol. V, No. 4, pp. 444-449. i graph. Baltimore, 1923. 

II. Idem, The Rate of Growth of the Dairy Cow. The Relation Between 
(kowth in Weight and Increase of Milk Secretion With Age Ibidem Vol VI, 
No I, pp. 21-30, graphs 3, Baltimore, 1923 

III. Idem, The Rate of Growth of the Dairy Cow. Growth and Senescence 
as measured by the rise and Fall of Milk Secretion with Age. lb%dem, Vol. 
VI, No. 1, pp. 31-40, graphs. 3. Baltimore, 1923 

I. Growth m weight aeter the age oe two years. — In a pre¬ 
ceding work, Brody and Ragsdaee have shown that the increase in weight 
cum of a dairy cow during the first two years of its extrauterine life takes 
a cyclic course. In the pr^ent paper, they demonstrate that when the 
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cow is over two years of age, the curve resembles that of amino-mole¬ 
cular chemical reaction, viz.., the percentage decrease in weight is constant 
in relation to the successive years. The authors collected and arranged a 
large mass of data referring to 14600 cows entered on the Jersey Cow’s 
Register of Merit. These animals were very homogenous and possessed 
at least the inimmum points required by the American Jersey Cattle Clnh, 
The age of the animals ranged from 27 months to about 17 years ; their 
average weight was calculated on the basis of a correlation table. The 
formula afteiwards employed by the authors in plotting a graphic chait 
giving the relation of age to weight in pounds for the Jersey cow was as 
follows : X = 960 (i — ^ = 0.60 {^ + 0 77), wheie x is the weight 
at a given age t, and o 77 represents the duration of the intrauterine life. 
This is an instance of an equation of a mono-moleculai chemical leactioii 
.r A (i — in which on account of the growth of the animal, 

the author rpresent its weight at full maturity This weight is shown by 
the graphic chart to be 960 lb. m the case of the Jersey cow. 

II. Relation between geowth in weight and tnceeasi? oe mii,k 
secretion with age The authors show that the quantitative changes 
in milk secretion that occur as the cow becomes older (from 2 years to 
about 9 years), follow an ascending course, like that of the body weight, 
the two curves (of weight and milk secretion) are, howevei, quite inde¬ 
pendent of one another. P'rom data obtained from the Jersey Register of 
Merit, the Shorthorn Register of Merit, and the Ayrshire, Guernsey and Hol¬ 
stein Advanced Register, the authors plotted a graphic chart showing 
the linear, or direct, proportional relation between the two phenomena. 
They also made use of the equation F ^ 1.042 5 — 422.32, in which 

F is the annual fat production of the milk per given body weight, W, 
Thus, after the animal has attained the weight of 472 lb., theie is an an¬ 
nual increase of 1.04251b. of milk fat per r lb. increase in body-weight. 
Since the cow weighs 472 lb. at about 13 months of age, it follows according 
to BckIvE's data that this equation expresses a general law and the dairy 
cow should begin to secrete milk after it is a year old. This has been 
practically proved, for it is well-known that heifers served at the age of 

5 months, calve regularly when 14 months old. The equation therefoie 
further shows that until the time of sexual development, there is no ma¬ 
terial development of mammary tissue. 

In another graphic chart, the authors demonstrate the parallelism of 
both the processes studied and that both the curves (weights and milk 
secretion), could be represented by the same quation 

a; === (A — I 6 ^^) 

in which x is the body weight, or the milk secretion at a given age, I, while 

6 is the constant velocity which is approximately the same in both 
curves. From both graphic charts taken together, it can be seen that the 
two phenomena follow a similar course (that of a molecular chemical re¬ 
action) ; this makes it probable that growth is regulated by chemical action. 

In order to discover wither the two processes were reciprocally inde¬ 
pendent, the authors studied separately the effect of the two factors, age 

iml 
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and body-weight upon the quantitative changes in the milk secretion 
The method adoirted, as the authors themselves recognised, was by no 



Fxc 6x, — CompafiHoti between c<>mpute<l and observed values of mEk secretion with age 
for ycnily remds. 
a (circles) obscivetl values, 

b (squares) valuer obtained from tlie formula F/ =« 142 t c—— 136 15 e osxot^ 
c (crosses) ^ values obtained front the formula Fi 142 4 ^ “0,037^# — X26 oirof 
d (triangles) values obtained from the formula F# — 142*4 — 120^—oste-? 

Observed values are based upon 45 OH yearly and 10 monthly records 

meatis esdaatiBtive, since many other factors of no little importance shotald 
ajso be taken into account (factois of heredity, environment, etc.). 


AGHICtn^TUKAI, 




It would appear, however, that an increase of loo lb. in bod^^ weight 
would be correlated with an increse of only 30 % in the annual yield of 
butter fat. The parallelism of the two phenomena (body-weight and milk 
secretion) from the age of 2 to about 9 years would seem to show that in¬ 
crease in body weight and in milk secretion is a reliable means of measur¬ 
ing the growth of a dairy cow. 

III. CxROWTir AND SKNKSCRNCI^ MEASURES BY THE RISE AND X^AlvIv 
OF MiEK. SECRETION WITH AGE. — When the COW has attained the age of 
maximum growth (about 8 years), the body weight, since it remains 
practicaEy constant, cannot be used any fnrther to measure the eSect of 
age upon the conditions of the organism, but milk secretion, which begins 
after the time of maximum development, and falls regularly as the cow 
grows older, could easily be used for this purpose, or in othei words, is a 
reliable measure of senescence. The authors adopt the view that the rise 
and fall of the milk secretion curve are in relation to the age of the cow, 
and represent the rise and decline of its physical powers which, aie due to 
processes classified under the heads of growth and senescence of the or¬ 
ganism. They have worked up a large mass of data (obtained from 150 54.ii 
cows) referring to changes taking place in milk secretion during the two 
above mentioned stages of life and have plotted graphic curves, one of 
which (see fig. 61) shows the fat production during the time of max¬ 
imum milk yield. They have also devised a mathematical expression 
which not only represents the empiric curve, but is also rational in the sense 
of having been derived theoretically from a general natural law and of ex¬ 
plaining the method followed in these researches. The authors do not 
approve of the formula used by Peare and his collaborators (Patterson, 
Miner and Gowen) : y ^ A + cx^ d log X in which y is milk yield 
and X the age, for they share the view of Toeb and his fellow-workers 
(Tewis Northrop etc.), who consider growth and senescence as two physico¬ 
chemical processes governed by the law of mass action and hence proceeding 
like a chemical reaction, since it is a general principle of chemistry that in a 
system of independent reactions the slowest reaction is the one that de¬ 
termines the course of the resulting process. On account of this fact, 
and because growth and senescence ma^^ bo regarded as going on simulta¬ 
neously with a continuous variation of reciprocally contrary velocity, it 
is possible to express the course of the whole curve made by the two pro¬ 
cesses by means of a mathematical formula representing the course of the 
simultaneous and consecutive chemical reactions that produce the whole 
life-process. This formula : X —> Y —> Z where X —> Y is the growth 
process and Y — > Z is the progress of senescence, can be expressed by an 
^nation of consecutive reactions, Mi ^ I in which kt and 

^ are the respective constant velocities of growth and senescence, Mt is milk 
production (or the index of physiological activity in relation to age), at a 
^ven age, and i and e are the basis of natural logarithms, P'rotn the 
chart, it (fig, 61) can be seen that the above equation tepxe- 
in a very satisfactory manner the course of milk secretion in 
to age» 
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390 Normal Growth of the Jersey Cow. 

TtJENim, C W*, Racsba% a, C. and Brodv, S* (Department of Dairy 
Husbandry, University of Miasonri Columbia, Missouri) Journal of Dairy 
SiAeme, Vol. VI, No 5, pp. 461-465, bibliography. Baltimore, X923. 

In this paper, the authors give the results of their studies of the weights 
of 15 680 Jersey cows entered by the American Jersey Cattle Club in 
the Register of Merit. These 
data may be regarded as typical a 
of the American type of the feo 
Jersey breed. In addition to a < 
table showing the coirelation , 
between age and weight, the 
writers have plotted a graphic 
chart from which it is seen 
that the Jersey dairy cow rea¬ 
ches its full weight (some 960 
lb.) at the age of about 8 years. 

This figure differs a good deal 
from that found by RcKbKS (902 
lb.). The graphic curve may be 
represented by the equation: 

X ^ ,<4 (r—i**), in which X is the 
weight of the nimal at the age 
of t and A is its weight at ma* 2 ^ ^ ^ r s ? 10 n t2 <3 

turity (in this case about 960 Pio. 62. - Age-welght carve of the Jei-sey cow. 

lb.). It would thus appear that , , . 

the growth is due to the action ^ cohwan) -weight m pounds 

tTO growuQ IS aue 10 tne action ^ (horizontal column) = age-weight curve 

of a particular substance and 

especially to an impetus given 

at the time of conception. This substance is gradually used up, and 
when it has been entirely utilised growth ceases ; the weight of the 
animal may thus be regarded as an index of this utilisation, so that the 
diJSctcnce between the cows* weight at maturity (960 lb) and that at the 
age I will show how niueii of this .substance still remains. Hence, the dif¬ 
ference between </)() lb. and the weights at various ages would be as follows : 



S $ ^0 a iZ <3 14 


n. 62. — Age-weight curve of the Jersey cow. 

A (vertical column) —weigh! in pounds 
B (horizontal column) = age-weight curve 


Aveuige age 



Percentage differences 


These figures show the percentage decrease in the substance, or in 
the growUi impetus, to be nearly constant. 
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^oo Individuality a Factor Determining Variation in Fat Content of 
Milk (r). 

IvANzrU)T.''i^i N* (R Bcitola di zooieciiia c di Cabcificio, Reggio Ktnilia). 
IvlndividuolitA ooasidcnila conic cansa di vaiiazioiie del coutennto in gtasso 
del latte di vacca. lattioa e ooiecnica. Year XXIi, Ho, a. p, 23; 

No 3, P BildiogtapUy Reggio P^iuilia 

In the atitumu of TC)i5» the Ministry of Agriculture of Italy had some 
Scliwyz and Siininonthal cattle imported from Switzerland. Certaitt of 
these aniinalb were sent to the Royal Slock-Improvcment Depot of Reggio 
Emilia and were employed by the author in his work on the determina¬ 
tion of the effect of individuality upon the fat content of milk. The cows 
were divided into 5 lots, each of which was strictly similar as regards 
breed, age, dictation, food, milking. All the 4 lots of Schwyz cows were 
composed of 3 cows of about three years of age that had calved nearly 
at the same time and were then in their first lactation period. The same 
person always did the milking and the 3 cows were fed exactly alike. 
The lot of Simmenthal cows consisted of 3 animals selected under the same 
conditions as those obtaining for the Schwyz lot. The daily ration was 
composed of 12 kg. good hay and 2 kg maize cake The fat content 
of the milk was estimated by the Gbrber method for 12 consecutive days, 
samples being taken from the mixed morning and evening milkings. A 
study of the tables given by the author shows that the milk-yield of 
none of the cows remained constant, still less was the fat content uniform 


Individual Vanaiions in Milk Production. 


Ntttae, or number, of cow 

Average daily mdfc yield during 
12 days of test 

Average fat content of milk 
during 12 days of test 

Scbwyz cows 


kg. 

% 

Ko 2 . 

12.r 


3 . 

12,6 

29 

6 . . 

10 i 

3 3 

7 - • 

1-2.3 

30 

0 , 

X0.2 

3^4 

to . . * 

1:2.2 

3.3 

13. 

1 1 t 

3.0 

H . 

10.0 

3.3 

22 . 

158 

3-3 

25. 

X0.2 

3.9 

3 ^>. 

96 

3-7 

37 . 

9.1 

32 


Smmenthal Cows 


krone. 

7 0 

3 8 

Meiel. 

13.1 

3.2 

Rosolia. 

16 0 

3 -» 


(%) See also E^isasitoTxat. Raseegaa bibliogiafica stale cause <ii variasione del oouteauto 
Su gxasso dd latte <n vacca, agtatia, tpsss. 
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Many v^uddcn changes, such as had been noticed by other experimental¬ 
ists, are also to be observed. Owing to these abrupt variations and to the 
fact that every effort was made to neutralise as far as possible all other 
factors, the author considers that individuality has been proved to in¬ 
fluence the fat content of milk. P D. 

401. The Minimum Milk Requirement for Calf Raising* 

RACSPAnE, A. C (Qiairman, Department ot Dairy Husbandry) and Tur- 
NEu, C. W. (Instructor in Dauy Husbandry, Missouri Agricultural Experiment 
Station) Journal of Af^ncuUural Research, VoL XXVI, No 9, pp, ^37-446, 
tables 12, fig. i. Washington, 1923. 

Keeping the best calves of dairy breeds with a view to rearing them 
is one of the most difficult questions on a farm where whole milk is sold. 
There are two problems that present themselves in this connection: i) the 
discovery of an adequate substitute for milk; 2) determining the earliest 
age at which weaning can be begun. The last point was studied by 
Fraser and Brand and subsequently by Forivtan. The results obtained 
by these workers were such as to encourage the continuation and exten¬ 
sion of the researches. In these experiments only pure-bred, or high 
grade, calves were used; every effort was made to keep them in good 
condition and as normal as possible in size and weight. The calves were 
given whole milk until they reached the age of 3 weeks, when the whole 
millc was gradually replaced by skim milk. Weaning took place at about 
the end of the second month, the animals being given dry food (without 
grazing) till they were 6 months old. The 30 calves were divided into 
two lots, the rations fed were separately weighed for each individual and 
a note was made of the food which was not eaten, though no attempt was 
made to limit consumption; I/Ot I received soya hay and a concentrated 
food consisting of 40 parts ground maize + 10 parts wheat bran + 10 
parts linseed cake. Tot II was given: lucerne hay and a concentrate 
composed of 4 parts ground maize + 10 parts wheat + 10 parts ground 
soya-seed (the parts being calculated by weight). At the beginning of 
the experiment the calves were weighed 3 days in succession; later they 
were weighed every 10 days and the average of the 3 weighings was cat 
ciliated every 30 days. The height at withers was regarded as giving 
the increase in height; this measure was take at the end of the experiment 
and every 30 days during the course of the experiment. The increased 
live weight in the case of the calves of Tot I was 64 % of the normal gain 
(previously determined by Eckees) while the increase in height was 
72 % of the normal increase. In the case of Tot II, the increase in weight 
was 68 % of the normal and 69 % of the normal in proportion to height. 
From the point of view of breed, the average gain in height and weight 
was greater in the Holstein than in the Jersey calves. Further, at the 
end of the experiment, the Holsteins were in better condition than the 
Jerseys, for they reached the normal height and weight at the age of 8-9 
months, whereas the Jerseys did not attain normal fuU development 
before nearly a year. The Holsteins also proved superior to the Jersey^ 
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in respect to the weight gained every lo days. The following table gives 
some interesting figures showing the amount of food consumed during the 
experiment:— 


TabIvK I. Average Food ConsumpHon per head. 


I<ots 

Milk 

Coticeutrales 

Ilay 

Cftulc 
digestible; 
prot<‘in 

Thermit 
oX act energy 

Average daily 
iacrettse 
iu hvc weight 



tg. 

kg. 

fcg. 


gm. 

I 

27,44 

103-85 

166.17 

41.77 

527-57 

431 

II 

37 70 

205.10 

129.22 

3878 

516.75 

454 


Tabbi^ II. — Food Consumed per kg, of Increase in Live Weight. 


Xots 

Milk 

Concentrates 

Hay 

Crude digestible 
protein 

Therms 
of net energy 


kg. 

kg. 

kg 

kg. 


I 

0.7s 


324 

086 

10 76 

II 

0.85 

4*33 

2 25 

077 

10 40 


About 70 % of normal growth can be obtained by weaning calves 
at the age of 60-70 days and feeding them a suitable mixture of concen¬ 
trates and good quality hay. Once the animals are accustomed to the 
new diet, they increase further in height and weight. The amount of 
food consumed is an excellent index of growth. P. D. 

402* Selection of Milk Sheep in Tcheko-Slovakia. 

MACArviCK, B XTn Ttoupeau selectionnd de brebis l<aiti(>re on l^t^piiblicjne 
tcheko-slovaqnc. Le Lmt, Year Part IV, JSo. 32, pp. 105-107. Joyous, T024. 

A large number of sheep are bred for milk production in Tcheko- 
Slovakia, especialJy in the mountainous region of the Carpathians. The 
animals belong to different breeds, but chiefly represent the original 
unimproved races known as valaquc Cigaja and rackd*Some 
Merinoes, Southdowns and Friesian sheep are also to be found* The 
average annual milk yield per head is 60 kg. from which 12-14 kg. of 
ordinary cheese, or of the special varieties, **brindza^*, **ostiepeck'* and 
parnicaare manufactured. By improving the breed, the milk pro¬ 
duction could be doubled, fox as much as 25 kg. of cheese per annum can 
foe obtained from the milk of a ewe from a selected flock. Since 

cotttrol has been instituted in the State property at Viglas. The 
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proving the best after lambing would also yield the most milk during 
lactation. The first selected flock consisted of 162 ewes, a further selec¬ 
tion increased the number to 256. Milk control was carried out every 
15 days with the following results: 36 % of the ewes gave over 400 cc. 
of milk a day and 51.7 % more than 300 cc. The maximum was 627 cc.* 
the minimum 265 cc. and the average 351.6 cc. In the spnng, the milk 
cotitained 6-6.5 % oi fat, and in the autumn, as much as 10 %. It is 
proposed to continue the milk control with 2 flocks of Cigajas and pure 
Friesians. 

P. D. 


Goats, 

403. The Organisation of a Milking Competition for Goats. 

Chahon, An. J. Concours laitiers pour ch^vres. Journal AgrtcuUure 
pratique. Year 88, Vol. I, No. i, pp. 14-17, figs. 3. Pans, 1^23 

The results obtained from the milking competitions in the case of 
cows had proved so satisfactory, that it was decided to admit goats also 
to these tests. The author studies the special organisation of these trials 
having due regard to the nature of the goat which is a very nervous ex¬ 
citable animal whose milk supply is apt to vary and even fail as a result 
of change of place, habits and food, or even of milker. According to the 
author, the institution of such competitions comes within the sphere of 
work of agricultural syndicates, or agricultural societies, and more especially 
of the ofticial Departments 

The first point to be considered is the possible exhibitors, who must 
be acquainted with the conditions of entry and attracted by numerous 
prizes. It is a good plan to undertake to purchase at a high price all the 
male kids produced by the goats that are the latest prize-winners. The 
goat-owner taking part in the competition is requiied to measure the milk 
obtained at the various milkings during the day, and to enter the figures 
on a form provided for the purpose The Secretary of the competition 
selects the twenty best goats from the data thus obtained, and informs 
the owners that the milk yield is to be tested again, but this time on the 
spot, and in the presence of a competent witness. From the figures 
recorded, the five best goats are selected, and the judges undertake to at¬ 
tend the third, and official definite test. By these means, a rigorous se¬ 
lection can be exercised at small cost, for all the worthless animals are 
eliminated the first day, inexact declarations and faulty measures are 
weeded out on the second day, while the conditions of the final test prevent 
any possible collusion on the part of local witness. In this way, select 
goats with high milk yield are obtained whose male progeny improve 
the milking properties of their descendants. The author advises the so¬ 
ciety purchasing the male kids of the best goats, in order to prevent 
their, being-sent, to the butcher's and to insure future sires being 
stftably fed. 


P. D. 
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404. Application of Zoometry to Swine. 

Dechambre V, and Di^cors 1^. l’>altt*itiou du poids du pore paf los me-^ 
sitnntioiis. La Revue de Zootechne, la fcvue des Meveur*:, Year 3, No, 2, 
p, 86. Tatis, 1924. 

The measitreineiils of cattle and hoises have been the object of mnch 
research both with a view to detennining the general conforniatiott of 
the animals and their relative proportions, and also in order to estimate 
their live, or net weight The fornnilae obtained are in general use 
and enable breeders to make useful calculations during the growth pe¬ 
riod of the ammals, since the figures supplement and correct the impres¬ 
sions obtained in judging cattle by sight. So far, zoometry had never 
been apidied to swine, but the authors have devoted their attention to 
discovering to what extent measurements are applicable in the case of 
pigs and the value to be attributed to them in weight determination. 
The chief measurements used are as follows: 

x) Height at withers giving the height of the animal. 

2) Height of back and sacrum showing the upper line. 

3) Height and width of chest as an index of thoracis capacity. 

4) Width and length of pelvis showing the breadth or nai rowness, 
of this (region which is a factor of great importance in females) and the 
basis of the largest masses of muscle. 

5) Length of body. 

6) Circumference of cannon-bone as a basis for estimating the 
lightness of the skeleton. 

7) the circumference of the chest measured at right angles to the 

spine. 

8) The circumference of the chest measured obliquely. 

9) The spiral circumference. 

These measurements are taken by means of the lineal measure 
(** toise calliper and measuring tape. Pigs do not allow themselves 
to be so easily handled as cattle, but if they are treated gently, it is pos¬ 
sible to obtain accurate measurements. The authors have apidied the 
data collected by batymetric means ; tliey took as their basis the facts 
that the weight of animals varies with their measurements, and tlaat 
this is a proportion between certain measures and the live, or net, 
weight. The experunents were conducted on 35 pigs of 3 diflerent 
breeds: 14 Craonnais ranging in weight from 69 to 133 kg. and a boar 
of 234 kg.; 10 Bayeitx ammals weighing 83 to 125 kg.; 9 Middle Whiles 
of 82 to 113 kg., plus one sow of 190 kg. 

In determining the live weight, the authors employed: 1) CrEVAy's 
formula in function of the measurement straight round the chest; 2) Qtr6- 
formula in function of the oblique measurement across the chest; 
and Creva^s formula of the spiral measurement. 

In the first case, the typical formula for cattle, 80 C* had to be mo¬ 
dified, since the coefficient 80 was too high, therefore 75 C® were taken 
as the coefficient. With this, the results obtained were accurate enough 
in hdf the cases (error below 5 %), fairly accurate in one-fifth (error 

t4t4] 
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below 10 %) but quite insufficieutly correct in one-fourth (error above 
10%). 

In using Qujstkmt’s formula in function of the circumference of 
the chest and the length of the trunk (C® If X 87.5), figures below the 
live weight found by weighing were obtained, therefore the coefiicient 
87*5 had to be raised to xoo because the weight of the head and limbs 
is usually more than i/io of the total weight of the pig. With 100 as 
the coefiicient, good results were obtained in of the cases, fair in ^5/ 
and bad in In the application of the third formula, the coefficient 
40 used in the case of cattle was lowered to 34, a figure giving more 
accurate results, only 6 results out of 35 being insufficiently correct. 

The authors also studied the estimation of the net weight. Dom- 
BASi<Es' tape gives the net weight when the measurement is taken obli¬ 
quely round the chest (B). The formula in this case is P = X 29 5, 
but the coefficient 29.5 can only be used in the case of animals with a 
dressing yield of about 50 %> while that of swine is 75-80 % In order 
to make the coefficient proportionate to the dressing-yield, the anthors 
raised the figure to 50 which gave very exact results in 7 cases, pins 
deviations in 14 cases and minus deviations in 14 cases. The net weight 
is calculated from the measure straight round the chest: the coefficient, 
which is 35 to 42 for cattle, must be raised to 55 for Crannais and Bayenx 
pigs and 60 for Middle Whites which give a larger yield. The spiral 
measurement round the chest (f) allows of the live-weight of cattle being 
calculated by means of the formula P = 22 f^, but the difference in the 
yield here again requires the change of the coefiicient which becomes 26* 
The modified formula (P = 26 P) gave xo good results, 7 fairly good and 
X2 inadequate results The conclusions arrived at from these resear¬ 
ches may be summarised as follows None of the methods employed 
insure the error not exceeding 10 %, therefore the classic barymetric 
formulae cannot be applied practically to swine The results obtained 
are, however, interesting and supply their quota to the elucidation of the 
general problem of zoometry. P. D. 

405. Pig-Breeding for the Supply of Special IMarkets. (Great Britain, 

New Zealand, O^i^etisland)- 

I — W. A. (M A., B * Sc-Agr. Korthainptonshire Faun Insti¬ 

tute). Pig-Keepmg. The Journal of the Mimsiry of AgncuUwe, Vol.XXS, No. 6, 
PP- ffg 4 I^ndon, 1923* 

II — Gorringe;, K. W. (Instructor in Swine-Husbandry,’I 4 ve-Stock Di¬ 
vision, New Zealand Department of Agriculture). Bacon Pigs; Suitable Car¬ 
cases for Export. The New Zealand Journal of Agriculture^ Vol. 2 CXVII, No. 4, 
pp. 235-240, figs. 5. Wellington, 1923. 

III — Sheuxon, E J. (Instructor in Pig-Raising-Department of Agricul¬ 
ture and Stock). Classification of Pigs Queensland Agricultural Journal, Vol 2 CX, 
Part 5, pp 347-354, Tables 6. Brisbane, 1923. 

I. — !piG-KEmNG. — Although during the last fifty years there 
has been an ever-increasing demand for pork-butcher’s products on the 

mi-, -t 
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markets of England and Wales, pig-breeding has not advanced to the 
corresponding extent, with the result that in order to supply the require¬ 
ments of the population, it has been necessary to import large quantities 
of pork and bacon from abroad ; much of this trade is at present in the 
hands of Danish exporters and breeders. The author first gives the two 
chief causes of this lack of development of the pig-breeding industry in 
the United Kingdom, viz,, the fluctuating price of pigs, and legislative 
restrictions for preventing the spread of diseases of swine, and then passes 
on to describe the measures he considers should be adopted with a view 
to remedying the deficiency of output. 

The aim of the breeder. — Pig-breeders must decide whether their 
object is to obtain fresh pork, or bacon, or both these products. The 
size and degree of fatness required in pigs destined to supply fresh pork 
differ in various districts although, as a rule, a pig weighing 120-140 lb. 
(dressing-yield 100 lb) at the age of 4-5 months is preferred, but at 
Smithfield, lighter pigs are in request (hve-weight 90-100 lb , dressing- 
weight 60 lb , age 4-5 months) In some of the industrial centres (North 
Midlands and the Black Country), fat pork is required, and the pig must 
weigh 240-300 lb. and have a dressing yield of 180-220 lb The demand 
for fat pork is, however, strictly limited and often the supply exceeds 
the requirements, so that the price falls and therefore usually the sur¬ 
plus is made into sausages. (^neraUy speaking, the less fat the pig, 
the higher the price it fetches per lb. The live-weight of the bacon 
t3q)e ranges from 200-220 lb. (dressing-yield 140-170 lb.) and the animals 
must be ready when 6-7 months old. 

Extension of j>ig-breed%ng. —The pig-breeder should provide his own 
pigs by crossing them on his farm and thus obtain his stock independently 
of the market. The number of head should be sufficient to employ one 
person ; the author is of opinion that a single pig-man can look after 120 
pigs. Taking this figure as the unit, it would require 12-15 well-bred 
sows and i boar to form and maintain the herd. 

Capital required. — The initial outlay for pig-sties etc varies. Good 
animals of known origin must be bought to be the progenitors of the 
breeding-stock. Such sows cost from ifciz to £15, while £15 to £25 
is paid lor a boar fit for service. Reserve capital to the amount of 
£250 is necessary to meet current expenses until the first sales are 
made. 

Piife-hred and cross-hred pigs. — Since uniformity of type is requir¬ 
ed in bacon pigs both by pork-butchers and breeders, it is necessary 
not only to raise the special type in request on the markets, but also 
keep the herd uniform by rearing true to type, pure-bred animals, or those 
derived from a first-cross. The brood-sows of the herd must also be uni¬ 
form. The best breeds for the production of small pork are the Middle 
White and the Berkshire either pure, or inter-crossed. The Middle White 
mature earlier, are more prolific and have white flesh. The same 
breeds supply medium pork (average dressing yield 100 lb.). Hybrids 
restilring |rom the cross Middle White X Uarge White are bred in some 
but m<iuire great care in rearing- The Middle White X Uarge 
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Black cross is now a great favourite. In certain Midland counties, the 
Berkshire X Tamworth cross is liked, the hybrids furnish good carcases, 
but as their development is slow, they are not very profitable, The 
Lincoln Curly-Coated pig has long supplied the heavy fat carcases 
required for fat pork. The Cumberland breed supplies similar heavy 
types and also excellent hams. 

The best crosses to insure good bacon have not yet been definitely 
fixed, but hybrids, resulting from mating a Targe White boar with a sow 
belonging to one of the heaviest races appear to find favour with the 
bacon curers. One of the most suitable of these heavy races is the Welsh 
(a recently registered breed). The Targe Black sow is an excellent 
nurse and thrifty, but unfortunately these animals, like other coloured 
pigs, are sometimes seedy cut (have spots on the abdomen) which deprecia¬ 
tes their value The progeny of a Middle White boar and a Targe Black 
sow are, however, not only early-maturing, hardy and vigorous but also 
supply good pork as well as good bacon. In conclusion, the author 
advises, in order to satisfy the general demand for pigs producing a good 
carcase as early as possible, that breeding-animals should be chosen which 
not only possess the usual racial characters but also have a light frame¬ 
work, since on the British markets, at all events, the heavy, large, fat 
pig of former days is no longer in favour 

II — Bacon pigs, suitable carcases por export. — The ISTew 
Zealand pig-breeders have succeeded, to a considerable extent, in capturing 
the British market for pork-products and especially for bacon pigs, 
but as the chief condition of success in this direction is the export of car¬ 
cases of the desired type, the author describes the characters in request 
(great length, hams not too large, shoulders moderate in weight, lean 
and firm, but not stringy, back-fat umformly distributed, firm compact, 
white and having an average thickness of 4 ‘cm.). He shows how, after 
the hams and shoulders are removed, the rest of such carcases (viz., all the 
median part) is well proportioned as regards the successive cuts. The 
superior meat yield of a bacon carcase as compared with the fat type (very 
short carcase, back fat excessively thick etc.) is recognised. 

Eive weight: **bacon” type 84.3 kg. *‘fai type” 43.5 feg. 

Eressmg yield. » * 63.4 kg. » » 56 6 » 

Tdinming^ (not includ¬ 
ing head and feel) . # » » 5.4 kg » * » 

Under the head of trimmings are included all the scraps of meat and 
fat cut off from the hams, shoulders etc., in order to balance the weight 
and render them more shapely for sale. Such small pieces are naturally 
of very small commercial value. Sometimes, however, although the car¬ 
case of the fat pig may give a dressing yield x % % higher than the 
bacon " pig, the latter proves superior in other respects. In fact, although 
the bacon type appears the heavier, it loses about 8.5 % of its weight 
as compared with the 18 % lost hy the fat type. The hams, while 
intact, represent 13.5 % of the carcase in the bacon type and % 
m that of the fat type; when trimmed, the percentages were respectively 
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10.7 and 7.2, thus the meat yield in the case of the bacon type is ac¬ 
tually higher. 

The author draws attention to the fact that in some districts, where 
prime bacon carcases are produced, recourse has been had to cross-bred 
pigs since none of the pure-bred animals could satisfy the requirements. 
Various means are adopted to obtain the best carcases for export. In 
Denmark, the country exporting most bacon to Great Britain, the pro¬ 
geny of a I/arge White boar mated to a native sow are used; in Ireland, 
a Targe White or Targe Black (Devon) boar is mated with the Targe White 
native sow, while in Canada a Tamworth boar is generally used to serve 
Berkshire and Yorkshire sows. In New Zealand, the Department of Agri¬ 
culture will place at the disposal of breeders the progeny of Targe Black 
and Targe White pigs imported direct from England. Good results have 
already been obtained from the above mentioned crosses (Tamworth x 
Berkshire and Yorkshire). 

III. — Trade ceassieication oe pigs m Queensland . — In or¬ 
der to insure the highest profits in the pig-trade it is not only neces- 

Trade classification of pigs in Queensland, 


Nanae of class 

Approximate age 

Approximate weight 

Sucker or sucking pig. . , 

6 weeks 

6 800 kg. 

Weaner . . ... 

8 » 

11.300 » 

Slip. 

10 » 

14 500 » 

Store . . . , . . . ... 

12 -16 » 

20400 » 

Eigkt Porker . . 

4 months 

22650 » 

Medium Porker. 

•f V 2-5 » 

31 700 » 

Heavy Porker ... 

5Va~®V2 * 

43.000 » 

Eight Baconer . ♦ 

5V*-6V* » 

AS ■— 45300 » 

Medium Baconer . 

6~ 7 » 

54350-56600 » 

Heavy Baconer .. . 

7-10 » 

Up to 81.500 » 

Back fatter . 

up to 7 years 

» » 250000 » 

Stag, , . , '. 

» » 5 » 

» » 200.000 » 

Boars . 

over 6 months 

Various weights » 

Choppers . 

up to and over 2 years 

Up to and over 150 kg. 


sary for the animals to be properly prepared for the butcher, or lor the 
final fattening, but also for them to be suitably classified for the market. 
The following table, which gives the approximate figures, was compiled 
by the author in accordance with the various trade requirements. 

On the markets, the demand for pigs of every age and class is rap¬ 
idly increasing and whereas the trade price may range within wide lim¬ 
its, yet as a general rule, the average weight of the animal in each class 
may be said to be a constant. 

Sucker, or sucking pigs. — The animals of this class can be sold, if 
in condition, at the age of 6 or 8 weeks. The demand for them, 
howetrex, varies considerably, but heavy profits can be realised with 
EtUe trouble during the Christmas holidays. As a rule, the difference 
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between the live-weight and the dressing-yield of suckers varies between 
i8 and 25 %, although most breeders deducted 12 to 15 %. 

Weme-n^ slips, stores, — The weaner is not a trade class; on being 
weaned, the piglings enter the slip class which means they are passing from 
the ** weaner '' to the store Many country pig-keepers prefer buying 
slips, or stores, for fattening rather than rearing them on their own farms. 
These two classes are in great demand on the market and fetch higher 
prices in proportion than pigs at a more advanced stage. The price 
of the weaner is from 15 to 205. while as much as 30 or 40s, may be 
paid for the store '' which is readily bought (especially from the age of 
5-6 months), by suburban pig-keepers and after 3-4 months fattening eas¬ 
ily reaches the weight of a medium baconer 

Porkers, light, medium and heavy, — These pigs which are used tor 
direct consumption are in constant demand on the market, where they 
fetch heavy prices, although there is a slight risk in rearing them to 
this point, flight porkers are less profitable than medium porkers except 
for suburban pig-breeders, who can easily put them on the market. 
During the cold months, medium porkers are in much request as they 
are sold retajl, whereas the heavy type is only profitable when there 
is a large export of carcases , indeed, it j)ays best to grow this type on 
for another month and sell the animals as baconers. 

Bacon pigs: Light, medmm and heavy. — The favourite bacon pig is 
of medium weight so that it can be easily cut up into hams, shoulders etc 
A lighter animal is too heavy for a heavy porker'' and too light 
for a baconer. The heavy type is more saleable than the heavy porker, 
for it has bigger hams, but it must never in any case be fattened longer 
than 10 months So great is the demand for bacon pigs, that the breed¬ 
ers of this t3rpe have buyers and agents throughout the whole State. 

Backfatters, — These have passed the stage of being profitably sold 
as baconers. They have heavy masses of fat on the back and upper 
portions of the body. Their commercial value is very variable, for the 
type includes very heavy animals, old fat sows or sows relegated to this 
class because they are useless for breeding purposes, very heavy, castrated 
bacon pigs that for various reasons could not be sold earlier. Usual 
prices : from 12 to 15 pounds. 

Stags, — Old castrated, fattened boars. Demand very limited. Ra¬ 
rely profitable because they consume so much food. 

Boars. — Old male animals. For these there is no demand on 
the market unless the purchaser has, sufficient very cheap food to fat¬ 
ten them into stags 

Chopp&rs. — Pigs put on the market before they have reached the 
degree of fatness required in the class to which they should belong, there 
fore this term includes animals of all classes from light porkers to back¬ 
fatters. They are, however, very useful for commercial purposes, since 
they can be used to supply the retail trade and in the manufacture of 
good pork pro^ucts.^ 

G. Tg. 

, ' E<W 3 , ’ 
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406. The Gross Breeds Poland China and Large Black with Large 

White in Italy. 

PKRGOX,!, V. Le odiemc conosccuze sull*etcdil^ c la loro pralica appli- 
cazione zooiecuica. Giomale dt Agricoltum della Domemca, Year XXXIV, 
No* 7, p. 60. Piacenza, 1024, 

h\)r unexjxlainecl reasons, the pig breeds Poland China and lyarge 
Black, are neither prolific nor early maturing m Tuscany. Both are, how* 
evei, well known for the good quality pork. 

The Large White has conserved its original characteristics both as re¬ 
gards prolificness and early maturity but can on longer be termed a pure 
breed. The meat shows an excess of fat compared with lean By crossing 
this with the two aforementioned breeds, the first generation possessed 
the early maturity of the large white and the superior meat qualities of 
the Poland China and Large Black F. D. 

407. The Comparative Value as a Pig-Feed of Fish Meal and other 

Foods Rich in Albumin. 

Report of Experiments communicated by the ** Administration centtale 
des Etahlissements f^d^raux d'essais et d*analyses agricoles ”, Liebefeld near 
Berne. (Administrateur central: Dr. A. Schmid). Rapporteur: J. Landis, 
(Ing. Agr.) Annuaire Agncole de la Smsse, 1923, Part V. 

Various circumstances have led to the demands for fish-meal which 
have increased to a remarkable extent in Switzerland during the past year, 
and since very contradictory opinions are held as to the advantages 
and disadvantages of feeding this product, it seemed advisable to ins¬ 
titute some comparative feeding experiments with fish-meal and other 
substances containing a high percentage of albuminoids e. g skimmed 
and centrifuged milk, mehl and sesame cake, linseed and groundnut. 
The results of 28 analyses of fish-meal recently carried out in Switzerland 
proved that the samples contained on an average 52 % crude protein, 
1.7 % fat, 25.6 % i^hosphate of lime and 3.3 % salt. These averages 
hold for the two brands of fish-meal used in the exi:)eriments. The tests 
were conducted on 4 large pig-breeding and pig-fattening farms, the 
animals being divided into lots each containing 5 to 10 pigs. The ex¬ 
periments lasted 12 to 15 weeks, and in two experiments, the animals 
were observed until the time that they were slaughtered, wliile the qua¬ 
lity of the meat was made the object of detailed study on the part of 
impartial experts. The foods used in the experiments were given in 
increasing quantities up to 250 gm. per head and per day; the skim milk 
'was fed in equal quantities as regards its albumin content viz., up to 
g kg. per day and per pig. The above amounts were consumed without 

difficulty by the animals. 

li should be mentioned that the skim milk produced a greater in- 
in Hve-weJght than the fish-meal. On an average, it was found 
receiving cake gained practically the same amount of live- 
^ tkose given fish-^im?^. 
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Neither the dressing-yield, nor the analysis of the fat, gave any rea¬ 
son for regarding fish-meal as having any bad effect upon the fat or the 
meat. It mnst, however, be admitted that for at least 4 weeks before 
the pigs were killed, the fish-meal had been omitted from the rations. 

A coloured plate appended to the report shows in a very instructive 
manner the joints that are most important as criteria of the quality of 
the meat. 

The experiments are not yet finished for, so far, fish-meal has not 
yet been tested in the capacity of a supplementary food rich in albumin. 
It is therefore intended to carry out further experiments to enable an 
opinion to be formed as to the secondary effects attributed to fish-meal, 
such as for instance, its property of stimulatmg the appetite of live-stock. 

P. D. 

408 Raising Orphan Pigs, and Nutritive Ratio Studies. 

Eward, J. M , GnAYEnTER, G V, and WAnEACE, Q W. Research Bul¬ 
letin No 79. Iowa State College of Agriculture and Mechanic Arts Animal 
Husbandry Section, pp 443-493, tables XXV, figs 3 bibhography, Ames, 
Iowa, 1923 

A large number of orphan pigs are lost yearly due to lack of expe¬ 
rience and knowledge of feeding. A senes of experiments has therefore 
been undertaken by the Iowa Agncultural Experiment Station (U. S.) 
to ascertain the most effective measures to be adopted, based on the prin¬ 
ciples governing nutrition and protein modifications of cows' milk. 

The authors first discuss the nutritive value of nulk, the percentage 
of ingested protein retained for growth, the possible deficiencies and the 
variation in the composition of cows* milk from different sources, and then 
compare cow's milk with human milk sows* milk, and that of other 
animals Reference is made to the work of formei investigators and the 
results of methods of artificial feeding of infants as applied to young pigs. 

The experiment covered a period of 90 days ; — 30 days, milk li¬ 
mited to 2“3 lb. per day in conjunction with extra self-fed shelled maize, 
tankage and rock salt: — 30 days, as before, but milk at the rate of 3 lbs 
per day; — 30 day, milk discontinued, self-fed as before. The piglings 
were selected from Afferent litters of large type Poland-China sows, which 
had been well fed before farrowing. 

From the results obtained it had been concluded: x) that cows* 
whole milk plus standard ration of mixed shelled maize (yellow type 
preferred) plus self-fed 60% protein meat meal tankage plus rock salt, 
prodixces a healthy animil, 2) i quart of cows* whole niilfc per pig 
daily in three or more feeds is practicable if allowed a self-fed ration of 
shelled maize, tankage and salt; 3) although a modification with casein, 
blood meat and linseed oilmeal appears to give better results in the suck¬ 
ling stage, the practice is questionable; 4) mlk fed three times daily after 
the pigs are well started combined with the standard ration, appears to 
be satisfactory; 5) in the most successful tests, the crude nutritive ratio 
averaged about x : 3.8 (protein: carbohydrate), considered by the authors 
as ** appetite manifestation ** evidence. . M. E- Y.. 

WH 
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409* The Creation of Industrial Piggeries. 

GoiriN R. Conseils pour la Ci<Satit)U d’liiie Porchcric iudxistnclle. Rs- 
vue de Zooicclmie, revue dc% dUvmrs, Year 3, No* i, pp, 8-x6, tables 2. Pa¬ 
ris, 1024. 

The economic condiiiotis of the industrial production of poik differ 
essentially according to the circuinstanoes under which the agricultur- 
nst is working. In an industrial estabhshincnt, where the pig-food is 
bought in the market, it is easy to calctilale the net cost of the ration, 
while by carefully following the development of the pigs, the second fac¬ 
tor neeessaiy for estimating the net price per kg. of pork is obtained. 
In an industrial piggeiy, it is necessary for this calculation to be made 
somewhat frequently, m order to be able to determine, by watching the 
niniket, the bc.st time to sell so as to obtain the largest profit. The fac¬ 
tor of general expenses must never be lost sight of ; it varies with the 
farm, although the author fixes it at about 0.40 fr. per head and per day. 
The daily increase in weight per head should be determined by weighing 
in order that it may be possible to modify the rations at the right time 
and weed out unprofitable individuals. Although the food question is 
paramount, attention must be paid to hygienic conditions: temperature, 
quiet, cleanliness, punctuality in feeding, all of which may exert a be¬ 
neficial, or baleful, influence. The author mentions one practical ins¬ 
tance : at the hUsosminde Breeding Station, i kg. increase in live-weight 
is obtained by feeding 3 kg. of barley, whereas on a farm, 4 or even 5 kg 
(in winter) are needed to obtain tliis weight. These details are of spe¬ 
cial importance in an industrial piggery on account of the number of ani¬ 
mals kei)t and the value of the food used. 

The chief i>oint to be aimed at is a system of feeding calculated 
to supi>ly the organism with all food elements it needs for reaching ma¬ 
ximum development in the shortest time, and at least cOvSt. It is ne¬ 
cessary to diminish the risk of loss by the use of varied foods. The author 
mentions the favourable effect of a narrow nutritive ratio in rearing and 
fattening swine. In industrial piggeries, the daily rations must be cal¬ 
culated according to tables so as to avoid waste. The author calcula¬ 
tes the rations as follows: 1) an estimate is made of the digestive pro¬ 
tein necessary for the development of the tissues; 2) the food value is 
calculated in starch required for the production of energy, heat and the 
formation of the fat deposits. By adding x and 2, the amount of the 
ration is found. As soon as this has been estimated, it is tested; 
here the skill of thebieeder is shown, for he must know how to modify 
the ration according to individual requirements, and interpret judiciously 
the results obtained Only one change must be made in each trial, 
^hich the original ration is fed again, the increased requirements 
into account, and the individual peculiarities eliminated 
0* laJ®e number of animals. 

^ ^ tsmt favourable conditions for starting an industrial pig- 
pi ?,t# disposal a considerable amount of waste products 
not be too freely used. Tbeautliot bas 
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obtained 600 gm, increase in live-weight daily from feeding the follow¬ 
ing mixture to swine weighing 50 kg. i 500 kg tripe and i 500 kg ground 
ryes. This mixture is given cooked. In place of rye, maize, sorghum 
and potatoes may be used. When blood is given, it must be collected 
while fresh and clean, and fed after cooking, otherwise enteritis may 
be produced. To these rations should frequently be added green, chopped 
forage in order to provide the vitamines that are indispensable There¬ 
fore it is necessary to give careful consideration to the price of these foods 
and to make estimates so as to have the pigs ready for sale when a balance 
between the cost price and the price per kg. is reached It generally pays 
best to sell the pigs at as early an age as possible, provided the pnces are 
equal, but the State of the market must be kept in view. A last question 
to be considered is the age at which it is best to buy porkers for fattening. 

As the net cost per kg is lowest m the youngest animals, advantage 
must be taken of the first months when the margin of profit is greatest. 
As a rule, however, it is not advisable to choose piglings, when just weaned 
unless there is a large quantity of whey at disposal, since such young 
animals are more liable than others to rachitis and that much dreaded 
disease, pneumo-enteritis. Older pigs generally give a more satisfactory 
economic balance To sum up , if an industrial piggery is to prove highly 
profitable, the different problems that arise must be solved by calculation. 

P, B. 


Poultry. 

410. Poultry-Feeding Experiments and Laying Control- 

I — Hor^MAN, Bang N O. Podringsforsog med Hous iizte. Baret- 
mng fra Fors 0 glaboratonet udgivet af den Kgl Veterinaer- og Landbohog- 
kolos Laboratonum for LandOkonomiske forsog, No. 112, pp i-< 5 r, figs. 3. 
Copenhagen, 1923. 

II — HonM, R. Nolge Erfaringer fra Eontrolaegloegnigen paa Lunds- 
gaard 1915-1921: Ibidem, No, 1:12, pp. 62-55. Copenhagen, 1923. 

I. — FouUry-feeitng experiments. — These experiments were conduct¬ 
ed at two different places, Lundsgaard and TroUesminde, under favour¬ 
able conditions. At Lundsgaard, the birds used included fowls that 
had been reared on the farm and also others thkt had been purchased, 
while in the TroUesminde experiments, all the hens had been raised on 
the premises. Eowls of one and of two years old respectively were em¬ 
ployed in these feeding experiments. The birds were divided into differ¬ 
ent lots according to their weight and origin, while the hens of each breed¬ 
er were put into different gronps. Where birds of two years old were 
employed whose laying during their first year was known, care was tak¬ 
en that the hens of Afferent laying capacity were distributed among 
the different lots. In the same way, the amount of food fed the birds 
during the first year was taken into account. The egg-kying control 
was carried out by means of trap-nests. The eggs of each group of hens 
were weighed daily, but no record was made of the weight of the eggs 
laid by the individual birds. During the first years, the experiments 
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lasted for 12 months; subsequently^ the experiment year was limited to 
IX months, because the month of November when egg-yield was lowest, 
had been selected as the time for throughly cleaning and disinfecting 
the fowl-houses. All the birds, both cocks and hens, used during the 
trial year and intended for employment in the rest of the investigations 
were subjected to the tuberculin test. Any bird reacting to the test 
was immediately destroyed and examined, while a post mortem exa¬ 
mination was made to ascertain the cause of death in the case of any 
of the poultry that succumbed during the course of the experiment. 

Owing to these measures, the condition of health of all the birds gra¬ 
dually became excellent. The hens always had free access to watei, 
charcoal, and lime. As regards the data of the results obtained, it should 
be stated that the number of eggs per fowl as given in the table represents 
the average number of eggs laid by the hens that lived throughout the 
experiments and laid eggs. The report does not include the eggs produc¬ 
ed by birds that died during the experiment, in the same way, non-layers 
are regarded as non-existent. 

The feeding experiments were directed to several different questions : 

1) More or less liberal feeding* 

[a] limited rations, more or less liberally fed, 

[b) limited rations and food placed at the free disposal of the birds. 

2) Comparison between cereals and potatoes, 

3) Green food and no green food. 

i) [a) Limited, hut more or less liberal rations. —• This experiment 
extended over four years and was earned out at Lundsgaard on barred 
Plymouth Rocks. Two sets of experiments were made with fowls one 
and two years old respectively. On an average, the less well-fed birds 
each received 87 5 gm, of food per day, while the better fed birds were 
given 105 gm. In addition to these rations, all the hens were fed beet^ 
roots and chopped lucerne hay in winter, and green food, in the runs 
in summer. Rather more eggs of slightly larger size were obtained by 
raising the ration to 105 gm. instead of 87.5 gm., but it does not follow 
that this would always be the case, for much depends on the egg-pro¬ 
ducing capacity of the hen. 

Fowls laying many eggs need more food than poor layers, for which 
reason it is useless to give a general rule as to the rations to be fed to 
hens. 

X (b) Limited rations and food given ad lib. to the birds. — The great 
question was how far the fowls themselves could be trusted to know how 
much they should eat. It was feared that the birds would become too 
felt, but Amencan observers maintain that their hens only ate what they 
n^Wed provided the food placed at their disposal was composed of dry 
j ground substances The experiment was made at I/und&gaard with 
peus of purchased baned Plymouth Rocks Both lots were given 
if wped ration of 75 gm. cereals + ^0 gm. giound food (linseed cake, 
and ground peas), as well as beets and chopped lucerne hay 
m wd green food in summer. One of the lots had in addition 

# j|t :f?equired of a dry> ^und food mixtuie of the same com- 
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position as that of the limited ration One year-old bird ate 30 gm, a day 
while another bird of two years old ate 27 gm. 



Aged 

t year 

Aged 2 years 

Hens 

linuted 

rations 

! 

food 
ad hb 

limited 

rations 

food 
ad Uh* 

Ko eggs per hen. 

Weight of eggs per hen. 

Average weight of egg. 

84 

471kg 
56.1 gm 

123 

7.09 kg 
57.6 gm. 

81 

359 kg 

589 gm. 

92 

5 - 54 ^ 
60 3 gm. 

1 


Thus, liberal feeding was very profitable. On weighing the fowls, 
it was found that the birds that had eaten as much as they wished were 
not over-fat, although their weight slightly exceeded that of the hens 
fed limited rations 

2) Comparison "between cereals and potatoes. — If potatoes are 
introduced into the ration, they must be bought in the cheapest possible 
market. The potatoes are fed hot after being boiled' the substitution 
of potatoes for cereals is effected on the basis of the dry matter content. 
The fowls refused to consume more than 180 gm of potatoes a day. In 
the lyundsgaard experiment, hens one and two years old were employed. 
The results showed that when potatoes were substituted for cereals on 
the basis of the dry matter content (three rations of potatoes for one 
ration the cereals), the hens given the potatoes laid fewer and smaller egs 
and put on less weight 

Green food versus no green food. ■— In order to demonstrate the sup¬ 
posed beneficial effect of green food upon poultry, experiments were ear¬ 
ned out at lyundsgaard with two year-old Plymouth Rocks and at 
TroUesminde with Plymouth Rocks and Italian fowls of one and two years 
of age. One of the two lots of hens was kept in a grass-run and receiv¬ 
ed in winter as much chopped lucerne hay as the birds wished, and in 
summer green lucerne ad while the other lived in a court bare of 
grass and was fed no supplementary rations of hay, or fresh lucerne. 
The rest of the food was the same : 75 gm. (maize, barley and oats in equal 
proportion) and free access to a dry ground feed that was composed at 
I/Undsgaatd of equal parts of maize, barley, oats and blood-meal, while 
at Trollesminde, it consisted of x part maize, 1 part barley, i part blood- 
meal and 2 parts wheat bran. The results obtained were as foEows: 


Lundsgaard — Bens 2 years of age. 




Oreea food 

Ho green food 

No. eggs per hen . 


132 

90 

Weight of eggs per hen . . . 

.. W- 

7-79 


Average weight per eggs, . . . 

. * .. gm. 

59.0 



[mt 
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Trolksminde — Hens one year old. 




j Plymouth-RockH 

Italian 



Crectt food 

No 

1 

green food 

Green food 

No 

green food 

Bens of i yeaf of age: 






No eggs pci hen .... . . 

Weight of eggs per hen... 
Average weight of eggs . . 

. kg 
. gm. 

186 

10 56 
56.8 

149 

8.41 

568 

140 
7.S5 
56.1 

129 

7.20 

55*8 

Hens c years of age. 

(she months* experiments) 






No eggs pet hen. 

Weight of eggs pet hen. 

Average weight of egg. 

. kg. 

. gm 

46 

2 84 
61.7 

43 

2.68 

62.4 

44 

2.62 

59.5 

46 

2.66 

57-8 


The variation in the results was greater at Lundsgaard because tlie 
grass there was strong and fine and green in tufts, whereas in the new 
runs at TroUesminde, it was scanty and poor. Want of green food seems 
to be harmful to the health of animals, especially when the latter 
are young, and is particularly injurious in the case of Italian fowls. 
Unlike the Luiidsgaard fowls, the TroUesminde Plymouth Rocks that 
were given green food did not take more of the foods given ad hb, than 
the fowls which received no green food. This apphed both to the one 
and two year old birds, but the Italian fowls which were given green food 
ate more of the other foods to which they had free access than those fowls 
which received no green food. 

The chief results of the above-mentioned feeding experiments were 
as follows; 

i) Increasing the daily ration from 87.5 gm. to 105 gm per hen 
increased the number and average weight of the eggs. It is impossible 
to say how much food is habitually required by fowls, for this depends 
upon the laying capacity of the birds and also on other factors. 

If hens are given free access to a dry, ground food, they lay 
larger and more eggs than if they are given limited food rations. Free 
feeding does not make the hens fat, and is an easy method to adopt. 

3) Even if cereals are replaced by a treble weight of boiled 
potatoes, hens fed on potatoes produce smaUer eggs than those given 
cereals. 

4) Including a liberal supply of green food in the rations causes 
tj;ie hens to lay earlier and produce more and larger eggs than can be 
(ibtdbaed in the absence of green food. Eack of the green food is inr* 

to the health of the birds, especially to that of hens that are 

otLt ym old. 









, ixm STOCK 


44X 


III. — Some experiments resulting from the egg control carried out 
at Lundsgaard m 1915-21 — Some years ago, a fowl-house was built at 
I/Uudsgaard where the Danmarks Pjerkreavler-foreniug (Members of 
the Poultry Breeders' Society of Denmark) could have 20 lots of hens 
each of 6 birds controlled annually The testing was carried out by means 
of laboratory experiments, and upon young birds , it only lasted ii months, 
as one month was needed for the clearing and disinfection of the hen¬ 
house. During the years in question the following number of eggs was 
obtained. 


1915-16 


130 

1916-17 


130 

I9I7-X8 

^ . 

142 

I9I8-X9 


134 

,1919-20 


157 

I920-2X 


145 

X92I-22 


144 


After working up the material, E Holm found the chief results to 
be as follows 

1) It may be taken as a general rule that pullets which begin 
laying early will produce more eggs the first year than those which beg¬ 
in la3?ing late 

2) Young hens laying many eggs in the winter usually lay many 
eggs in the summer 

3) If the chicks have been properly reared at the right season- 
it is generally advisable to weed out aU the pullets that have not pro, 
duced eggs before March i. This allows the least fertile hens to be eli¬ 
minated from the breeding stock. 

4) Pullets increase m weight up to March i, after which their weight 
falls during the spring months, to rise again in the course ot the sum¬ 
mer and autumn. 

5) At Eundsgaard, the large fowls ate more of the food fed ad 
lib. than the smaller birds consumed, but without producing a greater 
weight of eggs. 

{Corr. Denmark). 


41 r. Poultry Feeding Experiments in Australia. 

Rxjcg, W C. {Chief Poultry Expert), Australian Feeding E^oriments* 
The National Poultry Journal, No. 194, p. 598. I^ndon, 1924. 

The author gives the results obtained during the Ifirst 8 months of 
a poultry-feeding experiment conducted at Weribee Research Farm. 
The experiment was made on 3 lots of 36 white leghorn pullets, kept and 
fed under the ordinary farm conditions. The rations were fed as fol¬ 
lows : hot I had free access to the troughs contaimng the different foods 
used in the experiment and green food was placed at the fowls' disposal. 
The birds in Tot II ^ere given moist paste aL Ub» ; chopped green food 
was distributed morning and evening, while they received their grain 
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as a scratch-food scattered in the straw in the evening. Lot III received 
dry paste in the mortiing, chopped green food at noon and grain as a 
scratch food in the evening. 

The following table gives a summary of the experimental lesnlts 
obtained during ihe period from April i to Novembci 31, 1923. 


pen 

Food cojisunu'd 

Paste (lb) 

gGi'auis (lb.) 

Total (lb) 

Uid 

I 

P'rec Choice. 

37 i '4 

1450 

1820 74 


2 

Moist pfivslc... ... 

692 V4 

1190 Y2 

18823/4 

•lo^g 

3 

Dry paste * .... 

752 

1098 V2 

182072 

4232 


P. D. 


412 . External Characters a Guide to Culling Bad Layers* 

Legendre, G., L’ehmination des manvaises pondcuses d'apr^s bexainen 
do Icms caracteres ext^rienrs. Revue de Zootechme, Year 2 , No 8 , pp. 147 - 154 , 
fig. r. Paris, 1923 . 


The author, while recognising the value of Hogan's system (i) for choos¬ 
ing good layers, and mentioning the satisfactory results he has obtained 
from this method, states that the exclusive adoption of the above S3rstem 
in poultry farms has certain economic disadvantages. Although America 
and England produce a wonderful number of eggs, they are beginning to 
feel the want of a good table-fowl. The economic imperfections of the meth¬ 
ods hitherto devised for obtaining a good layer have led to the fowl 
itself being regarded from another utility point of view. In the opinion 
of the author, it is necessary also to tahe into account. i) the vitality of 
the bird as shown by its true fertility which can only be proved by the final 
hatching results, and not solely by egg production ; 2) the capacity of the 
hens to produce fine fowls which can be gauged by keeping in mind the 
following scheme ; 


Cocflicieitt'S 

Early maturity.*. 3 

[ Weight.. . 4 

of frame . . . .. i 

Quantity \ . _ _ ^ 

Width of back. 3 

) Colour, skiu and meat. 3 

Vi^aiiiy j 2 


2 

12 


6 

G. Tg. 


(t) The Hogan system and its derivatives consist m the estimation of the value or 
stdtabdity of a hen, by esramination of the external characters. 1) the distaitce apart 
<ji the pelvic bones (which in good layers should be about throe fingers width) and 
b^twe«a the pdlvks on the one hand and the points of the breast-bone on the other 
stoohld be about four fingers width); 2) the skin should be soft and fiexible; 
mbhltlag be late; 4) yellow pigment (absent in Mediterranean breeds). (iV. d, 

wn 
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413. Goose-Breeding in South-West France. 

RKY P. (Blevem agricultetir). I^'l^kvage de Toie dans le Snd-Ouest 
de la Fiance. Le vte agncole ei ruvale Year 13, vol XXIV, No. 6, p. 89- 
91. Pans, 1924 

The grey goose is bred in most of the agricultural farms of France 
which are near a stream or pond This bird is of average size and weight, 
its neck is long and thin, and its beak strong The neighbourhood of 
water is necessary in ordei to insure the eggs being fertilised The fe¬ 
male is very prolific, laying on an average 60 eggs annually on which, 
however, she does not sit The laying season begins in February In 
order to hatch out the eggs it is necessary to have recourse to hens that 
have just finished their first laying period, to turkey-hens that have not 
yet begun to lay, or better still to an incubator with which good results 
can be obtained if sufficient care is taken Since the goslings are not 
looked after by the hens that hatch them out, it is very difficult to rear 
them during the first fortnight Their chief enemies are * cold, damp, 
rats, cats, dogs and pigs. After this critical period has passed, the sur¬ 
vivors are almost certain to do well. Every farm possesses a '' jeu d'oies " 
viz a gander and three geese The returns would be considerably in¬ 
creased if tw'o‘ganders and six geese were kept, but this would entail 
certain precautions The ganders must be given their liberty alternately 
every other day. Some farmer's wives sell their geese at the age of 
15 days, though others prefer turning the birds out to grass for two or 
three hours daily and then selling them before, or after, the harvest Where 
there are large stubble fields, the goslmgs may be allowed to glean the 
scattered gram , birds thus fed grow very fine and have a higher market 
value than others. They are sold when adult, in November, and are 
then ready for fattening. It costs little to keep breedmg-geese From 
November to May, they are given 3 litres of oats per day and per set in 
order to stimulate them and insure fertile eggs. Adult geese are fattened 
m December, the cramming process lasting a month or six weeks, each 
bird receiving 25-30 htres of dry maize during the whole period. After, 
careful fattening, the geese weigh 8 to 9 kg, and easily fetch a high 
price on the Toulouse market 

The Gascon goose is subjected to miich treatment to prepare it for 
the table. Its cramming takes 7 to 8 minutes a day. On all the small 
farms, 12 adult geese can well be fattened. Six of the birds are sent 
to the market, while the other six are reserved for home consumption. 
The liver of fatted geese is much liked by " gourmetsand is sold at a 
high price on the market. An additional profit is obtained from the 
scale of the down and feathers of which 12 geese produce about 4 kg. 
An improved breed has been obtained by selection; viz. the Toulouse 
goose which can reach the weight of 12 or 13 kg. while its liver may weigh 
from I kg. to 1.5 kg. 


F. D, 

£ 4 l$l 
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Sericulture, 

4T4. Silk from East Africa. 

Bulltiin of the fhiperud Inhiitutc, Vol XXI, No j, pp 581 585 I^ondou, 

Results of investigatioii.s with mulberry silk cocootis from Kenya and 
Uganda. On examination by the fnipeiiai Institute Advisory Committee 
on Silk Prc»duction it was stated that the yield oi silk from Kenya c(>cootis 
was satisfactory, and that the industry should be encouraged As regards 
industrial value, the reeled silk was repoited to be of good tensile stieiigth, 
latliotigh of medium elasticty This applies also to the material from 
Uganda but the results may be considered proniismg It is recommended 
to dev( 4 op the industry Irically before attempting export to Europe on a 
large scale. M. U Y. 

415. Sericulture in Brazil* 

Vantagens da cria<?ao do bkho da seda Revista Agncola, hidustnal c Com* 
m&mal Mmeira, VoL I, Ft III, p. 214, Bello Horizonte, 1923 

Repeated experiments have shown clearly that the mulberry is very 
successful in Brazil and that conditions are favorable to sericulture. As 
many as ^-6 broods have been reared annually. Where the chief crop 
is coffee, the breeder has the great advantage of occupying the intervening 
season with silkworm rearing. According to the report of the Director 
of the '"Estci^ao seiicola'’ at Barbacena (Mums Geraes), the production 
of I ounce (30 gm.) of silkworm seed will entail the following cost: 

Silkworm seed milreis; leaves 30 milrets ; 30 days of labour 
at 2.5 milreis, 75 milreis ; miscellaneous 25 milrets ; total 145 mtlrets. 
This should supply on an average 50 kg. silk, sold at the rate of 6.5 mtlreis 
per kg. i. e, total of 390 milreis with a profit of 245 milrets, F. D 

PmimUure. 

416. Dropsy of the UmbiUc Bladder of Rivet Trout. 

PawE T, U. Hydrocile de la veasie oinbelicale chez les akwiiis de tuites 
de misseau. Bulletin misse de Peche et Pnamliure, Year 24, No. 4., pp, 41- 
42. Neuchatel, 1923. 

The author has made a special study as to the etiological cause of 
the serious epizootic infection of the umbilical bladder which has been 
observed in river trout at Chenaleyres (Switzerland) relative to the 
theurapatic-prophylactic measures which were employed the preced¬ 
ing year, also with trout in the same locality, to combat another very 
,^fioua, epizootic disease of the nbs. A formaline solution (lyiSoER for- 
wfila 7 cub. cm in 20 litres of water) was employed, but the fisheman 
had continuously sprinkled the young fry with this solution had 
fti^rtrmately followed this up by using a double strength formaline 
Relieving this to be moie effective. The author considers, how- 
W# 'tjh# hse of this concentrated solution was probably the cause 
of Sift ^ G. Tg. 



FARM iFNC-DSIEFRlNO 


445 


4x7. Note on Stocking Waters with Trout. 

COXJRVOISIER, J. Quelques temarques sur Talevinage des truites et sug¬ 
gestions pour son amelioration Btilletin Suisse de Peche et Piscicultiwe, Year 25, 
No* I, pp 6-7. Neuchdtel, 1924 

The author draws attention to the fact that it is mistake to stock 
streams and rivers in Switzerland chiefly with the eggs of large female 
lake-trout fertihsed with the milt of male lake-trout, since in this way, 
fry are obtained that either from atavism, or instinct, make every effort 
to return to the lake and thus are lost from the point of view of re¬ 
stocking Hybrids between female lake-trout and male river-trout are not 
very satisfactory It is necessary to obtain puie-bred fry of the red- 
spotted river-trout, although this takes a long time and entails overcom¬ 
ing many difficulties P D. 


FARM ENGIlsrEERING 


418. Construction of the Wind River Diversion Dam in Wyoming (U. S,). 

The Reclamation Record, Vol 15. No i, p 12, figs 2 Washington, D. C * 

1924 

The construction of the dam was begun in July 1921 at a cost of 
less than half a million dollars, and will provide for the diversion of wat¬ 
er from Wind River for the irrigation of more than 100 000 acres of other¬ 
wise arid land (State of Wyoming, U. 8. A*) R D, 

419 Ploughing without turning the Furrow. 

BATOsa'EiviyX, E. Varatura senza rivoltamento. La Rtforma Agrarm, Year 
V, No I, pp 14-X6. Parma, 1924 

The author investigates theoretically Kaeebrtjnnbr's article which 
was published in the, Interncdional R&view of the Scunce and Practice 
of Agriculture No. 3, 1923 After giving a succinct and clear summary 
of the paper, he makes the following observations. 

H we consider the importance of air from the standpointSi only of 
soil biology and the root physiology of plants, the present methods of 
ploughing appear to be very satisfactory Ordinary ploughs with land- 
side plate leave the turned slice at an angle of 4$^ with the surface of 
the ground, thus facilitating the breaking up of the slice, and the clear¬ 
ing of the furrow; by this means the original arrangement of the strata 
is altered, while a larger amount of air fs introduced between the clods.^ 
Aeration is the chief object of working the ground for although it is ttfle 
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that breaking up the soil (ploughing without turning the furrow), in- 
creascvs its poiosity and stimulates the vegetative and functional acti¬ 
vity of the aerobic micro-oiganisms and hence promotewS the diffusion 
of air, yet the pulverised soil quicldy loses its mellowness owing to the 
action of external agents (heavy rain alone is sufficient tor this purpose) 
The utmovst that deep breaking up the soil can do is to retard the in¬ 
evitable caking. 

Breaking up and pulverising the soil till it assumes a very fine text¬ 
ure increases its water-holding capacity and may decrease the circulation 
of the air owing to the rapid caking of the soil, since the water by remov¬ 
ing the carbonate of lime disintegrates the soil particles and dissolves 
the colloids (clay and gelatinous compounds), which fill up the spaces 
between the clods. 

In poorly-aerated soils, the injurious process of acidification may 
be set up as a result of anaerobic conditions that cause a reduction of the 
organic detritus 

The formation of large clods is not prevented by ploughing without 
turning the furrow, but it can be hindered by the surface ploughings that 
precede the operations of the gang-plough 

It is also doubtful how far ploughing without turning the furrow 
is really economical, for superficial ploughing and pulverising combined 
with thorough, deep ploughing can well replace the repeated brealang 
up of the soil as a means of combatting crust formation. 

Further, the mouldboard has a tendency to reduce the traction force 
that would otherwise be required of the ploughshare and coulter, because 
it opens the furrow and raises the slice. 

Finally, a somewhat uneven surface at seeding-tinie allows of the 
seed being drilled, while the clods protect the seedlings and support them 
to a certain extent. Hence in the opinion of the author, ploughing with¬ 
out turning the furrow cannot in any way be recommended from the 
agricultural standpoint. F. D. 


420. Efficiency of Snbsolling. 

Journal of the Instituhon, Vol, III, No 9, p 479, hondon, T924. 

The results are now available of a five years trial of subsoiling carried 
out by the Ministry of Agriculture (lyondon) in .co-operation with the 
East Anglian Institute of Agriculture. The soils chosen were London 
clay, boulder clay, briefcearth, sand and gravel. Fields were divided into 
strips, some of which were ploughed and subsoiled to depths of 5, 7 and 
9 inches, and the remainder ploughed only. The subsequent treatment 
of the plots was identical. 

The results have shown that in every case a greater yield has been 
qbtaiwd from the subsoiled plots than from plots which were ploughed 
only, The maximum increase was 67 % in the case of potatoes, and 
50 % increases were frequently obtained. The value of the extra yield, 
on w^ity occasion, more than paid for the increased cost. 
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The trials are to be continued for a further 4 years, and new plots 
are to be laid down in the Oxford area. W. S. O. 

421 The Russian Tractor Industry. 

jEMrzEFF, Weadimir Die ueuesteu mssischen Traktor-Konstruhtionen. 
Die Landmaschine, No 15, pp 203-205, figs 4 Berlin, 1924. 

According to the estimate made by a Russian Official Technical Com¬ 
mission, Russia would need during the next 10 years, 2 400 000 H P. 
{corresponding to 120 000 tractors of the average 20 H. P,), in order to 
replace animal traction by mechanical traction in only 40 % of the total 
agricultural work 

The purchasing power of the rural population is very limited and the 
price realised by the sale of the crops of these 10 years would only buy 
50 000 tractors at most 

The types of machine best smted to the conditions obtaining in Rus¬ 
sia are 13-30 H P. wheeled tractors and 20-50 H. P. caterpillar tractors. 
In both cases, the fuel used must be petroleum, naphtha, or other heavy 
oil. The most widely used machines are at present the American tractors 
Titan ” and Holt and the Russian tractors,Giiom,'* Saporoschetz 
etc 

A scheme has been draw up for entrusting the construction of 600 
wheel-tractors to the Aksaifirm (Rostowonthe Bon), X200 caterpillar 
tractors (of 50 H. P.) to the engine-factory at Charkow, and 1600 wheeled 
tractors to the Petrograd factories. It has been estimated that the 
proportion required is wheeled-tractors and % caterpillars. The credit 
granted for the year 1924 amounts to 2 336 000 gold roubles. 

The characteristics of the Russian type of tractor correspond to the 
requirements of the country and are as follows: great simplicity of con¬ 
struction, solidity, and power of running on heavy oils. The materials 
used must be very durable and fotmd within Russian terrritory to enable 
repairs to be made cheaply on the spot. 

One of the first tractors made in Russia was the GnomIt de¬ 
velops i6-x8 H.P. and has 3 whe€^, the front wheel bemg the guiding- 
wheel and the two back ones the driving-wheels. It has a two-phase en¬ 
gine with two vertical cylinders and bums crude naphtha. It works like 
the Diesel but wthout compression. It is fijred by high compression. In 
order to start the machine, compression is produced in one of the cylin¬ 
ders which is prevented from turning by means of a special valve The 
revolution again becomes regular when the correct number of turns is 
obtained. 

This tractor is suited to farms of 50-100 hectares, it can plough lightly, 
or harrow hectare of land per Hour In autumn-ploughiUg with 3 
plough bodies and a furrow 7 zolldeep, 3 hectares per xo hours' 
da> can be ploughed. 

Next comes the '' Saporoschetz " tractor made b:^ the Trust for 
the construction of agricultural madiines of South Ukrania ", which has 
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two fore guiding-wheels and one rear driving-wheel. It develops 12 
H. P. It has a one-cylinder, two-phase engine also burning raw naphtha. 
This tractor is entirely made of Russian material. Its construction costs 
1600 gold roubles (2 500 kg. material and 750 days of workb When tested, 
2 hectares were ploughed to a depth of 7 zoll ” in 12 hours. It con¬ 
sumed 28 kg. of raw naphtha, or 4 kg oil of naphtha, or x.6 kg. petroleum 
and 151 litres of water per liectare. 

Another tractor of Russian construction is that made at the Kolomna 
works in Moscow, which has a two-cylinder, two-phase engine burning 
crude oil. This tractor runs on 4 wheels and develops 25 H.P. 

R. B. 


422. Suitable Types of Ploughs for India. 

CornBY, H. (Agricultural Eugmeer, Central Provinces, Nagpur). The 
Implement and Machmery Review, Vol 49, No. 585, pp 1389-1390. London, 

19254 

The author studies the question of ploughs in India under the follow¬ 
ing four heads i) economic aspect; 2) ploughs already on the Indian 
market; 3) whether European firms can turn out suitable ploughs for In¬ 
dia ; 4) type of plough suited to the agriculturist in India. Mention is made 
of the British-made ploughs that have given good results. 

The author is of opinion that the limited use of ploughs is not so much 
due to the price of the implements, as to reasons of rural economy (parcel¬ 
ling out of holdings, lack of cattle). On the other hand, he thinks that the 
light ploughs chiefly used in India nught be made in the country more 
cheaply than in Europe; they ate now to be bought ou the market at the 
price of 20 rupies. The disk plough is the best kind for India, but it must 
be simplified and adapted. In the central Provinces, a disk plough is 
now being turned out for 92 rupees and the price could be lowered if the 
machinery used in its construction were more up-to-date. R. D. 


423. Automatic Plough. 

Charrue ^ manoeuvre automatique, La Vte apicoU et mmU, Year 13* 
No. 8, pp 122-123 Pnris, £924. 

This implement is a plough with reverse, or shuttle action for work¬ 
ing on the flat; it can be used as a one-share, or multiple-share plough 
according to the nature of the work. The back wheel revolves on a pi¬ 
vot, while the two front wheels are on an axle that unites them at the 
end of the slanting arms which support the upper part of the implement 
(see %ure 63). 

By meanB of a handle disengaging a bolt, the two large wheels are 
pfopeUed forward to a limited extent by a screw regulating the depth 
9! ploughing. At tl;iLe same time, the back wheel is raised by the 
e! a of levers, a notch prevente it turning on the pivot. 



Farm mt^iNEERmo 


449 


In order to remove the plough from the soil, another movement 
of the handle clamps together the wheels, axle and the slanting arms, 
so tliat they become a lever which raises the whole implement, while 
the back wheel descends into its position revolving all the time. By 
means of the pull exerted by the large wheels, and through the action 
of a gearing arrangement and claws, the bolt that holds in position the 
bodies of the plough shoots out of its shealth and the claws make these 
bodies revolve and bolt themselves on the opposite side. 



Rig. 63 Bajac Photigh witU automatic adjustmeat 

Owing to the case with which the back wheel moves, the plough 
can turn in as short a space as the engine requires, and the driver con¬ 
trols all the operations of the plough. 

The plough is made by the Bajac firm (France), R D. 


424 Net Cost of the Mechanical Cultivation of the Vine. 

Buchari), B. Prix de revient de la culture mccamque de la vigne. La Vie 
a^ncoU et rurak, Year 12, No. 22, pp. 374 - 375 * Paris, 1923. 

The ** Office Agricole regional de TEsthas had a number of compara¬ 
tive trials carried out near Epernay (France) in a vineyard where the 
vines were planted 1.20 m. apart, 140 m being left between the rows. 
The apparatus was a 7PIP. hoeing-machine of the G. E. I. type. The rows 
were 190 m. long and as the machine could only hoe a width of o 85 m. 
it has to work twice down each row. The net cost of using this hoe 
was 560 francs per hectare. With a horse-hoe and hand-work the net 
cost was respectively 233 francs and 510 francs ]^r hectare. 

These figures show that hoeing with a tractor is expensive ; no doubt, 
the extra cost is to a large ^extent due to the imperfections of the pre¬ 
sent machines. 


R, D. 
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4^5 New Cotton Pickinj* Machine (i) 

liautiUK announcers ikw in.idiiiic Farm hnl'>lcmcnl Nem^, Hir rrachr 
and Trill h Feunt , Vol No lo, pp. He'S. 3 Chicago, 192^ 

Tins machine (Banting Mannfricluiing Co., Toledo <), United Stales) 
woiks by suction Kaich woiker canies the head of an aspirator and ]>laces 
it against the bolls that aie suitable for picking; the cotton is then conveyed 
to the cleaning cUatuber by the suction excited by the vacuum pipes. Teeth 
placed along the pijies ptcvcnl foieign bodies from being sucked in and 
thus obstructing the passage. 

The iiiacinne and all the mechanism are mounted on a self-propelling 
chassis handled by one man i gallon of petrol is consumed pci hour. The 
machine picks over 8 rows at a time, and during the tests, produced 2300 kg, 
of fibre ill 10 houis of work, one mechanic and 8 collectors being em¬ 
ployed. R. D. 

426, Mechanical Flax-Gathering-Trials. 

PASSEivECtfE, O. (Chef de travaux de la Station d*essai de Machines). 
Essais d*nirachage m 4 caniquc du liii. Journal d* Agriculture Ptaiique Year 
89, No, 32, pp 113-114. fig. 1 Pans, 1923 

A competition for mechanical flax-gatherers has been held at Wam- 
brecMes near Lille (France) in which the following three machines took 
part 

1) The Pusch-Tombyll gatherer (made by the U. A. S. Flax Har¬ 
vesting Co.) fitted up on the spot (i). 

2) Gatherer made by M. Soenens of Iseghen (Belgium) 

3) Gatherer made by M. ZiSmont of Doulleiis (France) (x). 

M. Soj^yNENS’s macliine was the only one passed by the jticlge and 
it was awarded a prize. 

This flax-gatliercr is composed of working pieces, one serving 
to pull up the flax and the othei (situated at the rear of the machine) 
lifting the lodged crop in such a nuimier that it comes conveniently 
within the reach of the teeth of the machine. The first part consists of 
a large disk about x m. in diameter with a rim 0.10 m. high, covered with 
rubber to avoid injuring the fibres. This disk is inclined 45*^ to the ho¬ 
rizontal, and the highest portion, wliich is in front, rotates on its own 
axis. Upon the disk, and covering about one third of its circumference, 
tests one of the strai>b of a rubber-belt passing over two pulleys and also 
over a roller that keeps apart the other strap. In turning, the disk cat¬ 
ches hold of the flax stalks that lie between the rubber rim and the belt. 
A^ the disk is inclined at an angle of 450, the stalks are pulled up and 
carried backwards, being dropped as soon as the belt leaves the disk. 

In the rear of the machine, there is an arrangement for binding 
the stalks into bundles. 

(?) X917, 1^. 

^ (t) /mrml 4 *d$ricuttW 4 Pgixtiqm Yeetx S6, Nos* $1, 34 and 35. {B 4 *) 





451 


The second set of working parts, which are intended for raising the 
more or less lodged crop, consists of horizontal teeth carried by two 
parallel chains * these teeth are arranged parallel to the forward move¬ 
ment. The shaft of the rear cog-wheels over which the chains run is 
higher than the front shaft, so that the lower strap in moving backwards, 
rises as it passes towards the rear. 

Each tooth has a movement which is the result of two elementary 
movements, viz., a backward and rising movement (which depends on 
the lowei portion of the chains that carry it) and a movement perpen¬ 
dicular to the preceding which causes the tooth to penetrate into the 
crop. The last movement is obtained by each tooth slipping along its 
axis within the two links that support it 

In short, each tooth penetrates progressively into the flax and raises 
it; in this way, the lodged stems are thoroughly combed. 

The machine can gather flax daily over an area of 2-3 hectares It 
worte over a width of 0.50 m. and is drawn by 2 horses. Although only 
an experimental model, this flax-gatherer worked well during the test; 
it did not clog, and left small flax and the weeds on the field. 

R. B. 


427. Gas-Generators Running on Charcoal (i) 

PASSTOicitr]®, G. Gazogenes 4 charbon de bois Journal d'Agriculture Pra- 
Year 88, Ho i, pp. 10-12, fig i. Paris, 1924 

A description and report of the working of four types of gas-generators 
entered for the competition organised by the Conute Central de Culture 
Mccanique, which was held from September 20-22, 1923, at Essones 
(Seine-et-Oise, France). 

R. B. 


428. Straw As a Fuel for Threshers. 

Charbonnxj^x. Strok als Brennstofl fiir Dresch-Bokomobilen. Ike Land-- 
maBcUne,Ymti\, No. x, pp.3-^* Berlin, 1924 


On account of the conditions of the fuel and the straw markets, straw 
is beginning to be used in Germany for driving the engines of threshing 
machines. In this article, the various prices of straw are given and com¬ 


pared. 


R. B. 


(i) See R* 1023 , 733* 
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Plant Products 

429 Acidity of Wiatie Must. 

DE ASO^rs, O. (Director of the R Cantma spcdineutole di Bnrlelia). GH 
acidi del mosio e del vino, pp 458-810 Catania, 1924. 

The opening chapters deal with the acidity of wine must fiom the 
scientific and industrial standpoint, one chapter is reserved solely for the 
physico-chemical reactions. The second half deals with the individual 
acids and the various methods of combination: gaseous, volatile, Pxed, 
organic, mineral. 

The Oenological society in Italy has awarded a gold medal to the 
author in recognition of his services, in the practical application of 
science to wine making. F D. 

430. Sorghum Alcohol. 

TRABtJt, I4 Production de Talcool iiidustriel dans le Noid de rAfricpie. 
Bulletin Agricole de rAlgdne-Tumste-Maroc, Yeai 30, No i, pp. 1-2. Algiets, 
r924' 

In North Africa, 300 quintals of sugar per hectare can easily be obtain¬ 
ed from sugar sorghums, and under very favourable conditions, the yield 
may reach 800 quintals. On the other hand, sorghum alcohol has a 
slight flavour of lum and can be consumed as sugar cane alcohol Since 
there is no difficulty in crushing the sorghum canes and extracting, fer¬ 
menting and distilling them on the farm, this increase of the agricultural 
industries is highly advisable. Instead of extracting the juice from the 
canes, they can be cut up into small pieces and put with a certain 
amount of water into the fermentation vats. R. 

431. Brandy from Apple Pomace (j). 

Trukw:, a I/*cau de vie de marcs de pommes. Journal d'Agriculture 
Pratique, Year 88, No. t, pp, 12-14. Paris, 1924. 

The only part of France where apple pomace is distilled is the East. 
The author describes the method of preserving and treating this residue. 
Attention is drawn to the fact that it only pays to use first pressure pomace 
contaMng at least 5 to 6 % of sugar. M. Warcouxjkr says he has seen 3.2S 
to 4 litres of pure alcohol obtained per 100 kg. of pomace in cider-factories, 
but this return can only be expected from pomace that has been well 
opusetred* R, D. 
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432. Sugar Industry in Brazil. 

Da Ponseca Hermes J xjnior, Y S O assucat como factor importante 
dc la riqueza publica no Brazil Rio de Janeiro. S A Ditho-Typographia 
Fluminense, 1922, 8vo, pp 1524 

Th<‘ iintlior dLscusbcs the reasons for the unprogressive nature of the 
sugar indu.stiy in Brazil under existing favourable conditions and suggests 
that legislative and administrative contiol be exercised. 

The local consumption amounts to about 400 000 tons , the quantity 
available for expoit varies considerably from year to year:— less than 
5000 tons in igTZ ; 138 000 tons in 1917,125 000 tons m 1921. 

The " masca'vo ” and " deinerara ” sugars are exported to England 
and the United States ; the white sugar to Italy, Portugal and Paraguay. 

In addition to the numerous small factories used only for local supplies, 
some 145 large factories are established m Brazil with complete equipment 
and 75 sc mi-complete. The author states the quality and quantity of 
cane utilised in each factory during pre-war years and compares the output 
with the principal factories in Cuba. The average price per kg. of white 
sugar ill Brazil was 390 rets in 1914 and 1915 ; 950 reis in 1918 ; 910 reis 
in 1920 , 630 reis in 1921 Prom the cane crushing mills in the country 
districts, 35-56 % juice is obtained, some of the larger firms fitted up 
with improved machinery have extracted up to 80-83 %. The quantity 
of sugar obtained relative to the weight of the crushed cane is usually 
low. According to the inquiry made in 1919, out of 104 sugar factories, 
5 % was supplied from 12 , 5.1-6 % from 15 ; 6.i-7.9% from 21, 7.1- 
8 % from 40 ; 8.1-9 % ; 9.1-10 % from 4. 

The author closes by referring to the advantages of a large scale fac¬ 
tory, the model equipment and the conditions favourable for the estab- 
lishent of such a factoiy. E D. 

433. MiUing and Baking Experiments with American Wheat Varieties. 

SuoppENBERCliJR, J. H. and Aeeen Ceark, J Umted States Dept, of Agn~ 
culture, Department DulleUn, No. 1183, pp. i-gz, tables, 73, figs. 23. Washington, 
D. C., 1924. 

Results obtained from milling and baking experiments conducted by 
the tl. S. Department of Agriculture with a view to the dissemination and 
enforcement of the official grain standards for wheat and the improvement 
of the wheat grown. Collaboration has been effected between plant breeder 
and market specialist, with the object of careful ^tributiou of superior 
vaiieties of wheat, l^eriments have been made to determine the compara.- 
tive value of varieties classified according to the official grain standard and 
as regards factors of impoftanoe in the milling industry. Environmental 
factors are mentioned but special stress is laid on the qualities of certain 
varieties. Data refer to the bard, red, spring wheats, durum, hard and 
■soft led wifiter wheats and the white wheats, 

M. L. Y.; 
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434, Bread made from Wheat and Manioc (i) 

Pao Mixto Reoisla agncola^ tndmlnal e oommercial Mimim, Vol 
Part 6, pp 465-5O6 Bello Ilorr/outo, 1923. 

On the initiative of Senoi Juscelino Barbosa, Vice-President of 
the Socicdade Mincira de Agricultural', biead-making trials with wheat- 
flour mixed with manioc-flour were carried out at the Padaiia Brasil" 
of Bello Horizonte (Minas Geraes). Similar tests weie also made at 
Sao Paulo and Bio Janeiro, in all cases, the results were perfectly 
satisfactory 

The manioc must first be peeled and cut into very thin rounds; when 
the latter are quite dry, viz, have become brittle, they are ground, after 
which the flour is sifted in order to make it as fine as possible. The flour 
is of a pale yellow colour ; it is mixed with wheat flour in the proportion 
of 40 % and the mixture is made into bread in the usual manner. Beer 
yeast with high fermentation power should be used in preference to yeast 
made from acid dough. 

Bread n^ade from mixed wheat and manioc flours is quite different 
from bread made from pure wheaten flour, and in flavour and appearance 
is similar to rye-bread F. D. 


433. Bacterial Decomposition of Olives during Pickling. 

Cruess, W V and GutHiRR, E H AgncuUuml Experiment Station^ 
Berkeley, Califorma, Bulletin n® 368, pp 1-13. Berkcdey Ca, 1923. 

The investigations reported were made during the olive pickling 
seasons, 1921-22, and 1922-23* The authors desciibe the nature of de¬ 
composition (fermentation, floating and softening) and the causes. At¬ 
tention is drawn to the advisability of brine storage, and the disadvant¬ 
age of using wash water above 60® F. 

It appears also that pasteurisation at 212® F. or 190^^ P' for 15 minutes 
or at F for 60 minutes checks fermentation long enough to 

permit the washing'of the lye from the olive tisvsues The ap]>licalion 
of 0.75 to I % lyc for 23 hours checks the decomposition in mild cases 
sufficiently to complete the pickling process. Dilute lye and exposure 
to air after pasteurisation improves the colour of olives bleached by bac¬ 
terial action. 

In factories where the wash water is cold (40-50^ F.) it is recommend¬ 
ed that fermentation be arrested by the lyc treatment* If the warmer 
water is available, 60® F. or above, pasteurisation win be necessary, cooled 
to room temperature; treated throughly with dilute lye; exposed 24 
hours to the air to darken, and then rapidly washed free from the lye. 

BE bacterial decomposition has become throughly established in a 
factory, vats should be well sterilised with boiling water and the wash¬ 
er) Bm B, Noft. tt02 1369* (Md,) 
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ing process hastened, using hot water (i40« F,) to assist bleaching of lye 
from the olives. Storage for two days in brine before canning should be 
sufficient M. ly Y 

436. Observations on Micro-organisms Associated with Tea Fermen¬ 
tations. 

Totsi^aI/I/, a C (Mycologist, Indian Tea Association) Journal of the 
Indian Tea Assoctahon^ Year 1923, Part 4, pp 126-131 Calcutta, 1924 

The author carried out a series of investigations in order to ascertain 
what effects were produced on the tea leaf by various organisms which 
are usually present during fermentation Generally speaking, moulds and 
bacteria were found to be harmful, whereas yeasts produced a desirable 
aroma, and in some cases a difference in taste. 

The enzymes produced in the leaf during withering and those produced 
by yeasts were isolated, and experiments indicated that the aroma of fer¬ 
menting tea was due to the action of yeast and that the aroma was not 
developed unless the leaf has been withered or the mould enz5?me added. 

Some of the bacteria isolated from fermenting rooms were found to 
give characteristic taints to tea 

Tests were made to study the effect of inoculation with pure yeasts 
on tea-leaf from various factories. The time of fermentation of yeasted 
and unyeasted tea was approximately the same Ko loss in tannin was 
noted even after 24 hours when air was excluded from the leaf, hence it 
was concluded that yeast does not act directly on the tannin. 

The aioma produced by fermenting leaf varies from garden to garden 
and it is found possible by the use of yeast from a particular factory to re¬ 
produce the aroma characteristic of the fermenting leaf of that factory 
in another factory, on a different class of leaf, in another district. Kot 
only has it been found possible to change the aroma of a tea, but also to 
change the flavour, and these alterations were found to be permanent. 

Observations on the micro-organisms present on the leaf at different 
times of the year show that the quantity of yeast on the fresh leaf is at its 
maximum wlieii the best quality teas are being made. 

Yeast influences flavour and aioma, but cannot put pungency and 
strength into leaf wliich does not possess it already nor can it alter the 
appearance of a tea; it does not add anything to the leaf but only acts on 
the substances present. W S. G. 

437. Modem Methods of Food Conservation- 

Sekger, H. (Versuchsstation fur di IConserven Industrie Braunschweig). 
Moderne Konservetungstechnik Die Um$ckau, Year 27, Part 49, pp 769-77^* 
l^rankfurt., a. M, 1923. 

Scalding vegetables that are to be tinned causes a loss of nutritive 
substances and of bases which lessens the food and hygienic value of 
the canned produce. Herr A. Such has devised and patented the fol- 
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lowing method with the object of retaining the nutritive properties of 
tinned vegetables. The vegetables are put raw into the tm, water 
then poured in till it reaches the height of one or two centimetres and 
the till IS placed in an open caldron, or autoclave, in order to sterilise 
the contents. In this way, the solvent action of the water is very weak, 
or may be practically reduced to ml, if an absorbent substance is placed 
at the bottom of the tin, or if the latter is provided with a perforated 
false bottom. 

Eliniinating the air from the tins containing animal, or vegetable, 
substances to be conserved, prevents the development of aerobic micro¬ 
organisms which are the chief factors inducing alterations in tinned pro¬ 
ducts. There are many arrangements for getting rid of the air which 
can be used at home, or when the tinning is carried out on a small scale ; 
for instance, the cover of the tin is perforated with a small hole allow¬ 
ing the escape of the air and the steam that arises as a result of heat¬ 
ing ; or the tin is soldered in a vacuum, or sterilised but so far, no meth¬ 
od of expelling the air, or steam, was known that was applicable to 
tinning on a large industrial scale. 

This was the object of the investigations made by Herr Hugh in 
collaboration with the author The expulsion of the air has also the ad¬ 
vantage of allowing temperatures below looo q to be employed m steril¬ 
isation which insures a technical and hygienic improvement (less al¬ 
teration of the vitamines) in the canned produce. F. D. 

438 Studies made in Denmark upon the Average Composition of Gow*s 

Milk, its Fat and Nitrogen Content, 

I — Anderson, a. C. and I^augmack, P V F P. Undersogelser 
over den Danske Koemoelks gennenianitlige Sammeiisaclmng ii3le Beret- 
nin^ jm Fors 0 galahoratoriet, udgivei ai den Kgl. Vetcrmaei-og bandbohogskolos 
I/aboratorium for Landokonomiskcfrosog, pp. 1-37, 4 graphs, tables 12. Co¬ 
penhagen, 1023. 

II. -- Andkrskn a C Om Bestemmelse a£ Fcdt i Maelk. Ibidem, pp. 31- 
,45, tables 2, Copenhagen, u)Z^, 

HI. — Andersen, A. C. and Jensen, B N Om Kvoelslofbcsiemmelser. 
Ibidem, pp. 38-702, % r, tables 7 Copenhagen, 1923. 

I. — Studies on the averaoe composition the mtK of 
Danish cows, — The studies under consideration fonn part of a series 
of researches for which the Danish delegates made themselves responsible 
after a Conference held at Stockliohn in 1918. The work was begun in the 
summer of 1919, and lasted for three years The investigations extended 
to 34 dairies scattered throughout the country, these establishments un¬ 
dertook to forward once a month, for a period of three years, samples 
9f fresh milk taken according to established rules so that they might 
l^atded as representative of the average milk sent to the dairy on the 

the sample was taken. The two bottles sent to each dairy contain 
ad m of ix)tassium bichromate sufficient to insure the samples 

A||lk % of this salt when the batiks were full At 
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first, the percentage of fat, protein, lactose, ash and water present in 
each sample was estimated, but as this work was more than the resources 
of the laboratory could cope with, the researches had to be confined to 
determining the amount of fat, protein and water present The propor¬ 
tion of fat was found by the Rose^-GottliEb method, while the protein 
was estimated by detei mining the total nitrogen by the KjEnDAHn 
method and multipl3dng the result obtained by 6 37 The lactose was 
estimated by the reductase test, by means of Kjeldabl's tables after the 
protein, fat, and calcium salts had been previously extracted with cop¬ 
per sulphate, sodium hydrate and sodium fiuoride as recommended by 
SCHEIBB The ash content was ascertained by the calcination of 10 cc. 
of milk, the water percentage was found by desiccating the milk on pu¬ 
mice-stone in a water-bath 

The cHef results of this work may be summarised as follows : the 
average fat content of the milk from Damsh dairies is about 3 5 % The 
average protein content for the three years may also be given, but the 
figure can only be approximate, since the proportion of protein has been 
increasing during the last five years. As we do not know whether this 
increase has stopped, we cannot take the figures obtained during the 
last year of the research as being normal About the middle of No¬ 
vember, however, the average protein content seemed to vary fairly 
constantly around 3 3 % , it appears always to be lowest m the months 
of spring and summer during which growth is regularly most matked. 
The average content of dry matter freed from fat and protein remains 
about 5.7 % (the approximate percentage of lactose and ash being 4.8 
and 0.8 respectively) 

Since tjie amount of fat and of fat-free and protein-free dry matter 
remained practically unchanged during the years of the experiment, 
while the protein content increased, continually, it follows that the total 
dry matter percentage of the milk was rising. At the present time, the 
average amount of dry matter may be estimated at about 12.5 % (ra¬ 
ther below than above this figure). 

II. — EsfiMAaiON OB THE FAT CONTENT OF MiEK. — It was formerly 
stated (in the 6ist Report of the I^aboratory), that neither formalin, not 
bichromate of potassium could prevent a considerable fall in the fat con¬ 
tent (as compared with the initial fat percentage of certain milk samples 
that were tested by the Sae method* after having been allowed to stand 
for some time, although no such change was detected if the ordinary 
Gerber method (sulphuric acid fat-test) was employed. This phenom¬ 
enon is to be explained as follows . during the time the milk is standing, 
some of the fat decomposes, with the formation of fatty acid and glyce¬ 
rine, in spite of the presence of formaUn and potassium bictoomate. In 
the case of the Gerber sulphuric acid method, this alteration is of less 
importance, as the acids remain unchanged, whereas in the Sae method, 
the sulphuric acid is replaced by a solution of alkaline salts, so that the 
fatty acids are transformed into Soap and remain in the aqueous solu¬ 
tion thus making the fat percentage registered too low. From his ex¬ 
periments on the different methods of fat-content determination (R0SE- 

[ 4$»3 
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Gotteieb, SCHMXD-BoBDsyNAKi-RAi'ZBAFj?, licre called the S, B, R. 
method), the pepsin-hydrochloric acid method and Grossi^Bi.x>'s me¬ 
thod), the author reached the following conclUvSion. As regards accu¬ 
racy, none of the other methods can compare with the B. R, which 
should be adopted whenever the age, or character, of the milk give any 
reason to suppose that the easier Rosc-Gottlieb nietliod would be un¬ 
likely to succeed. The S. B. R. method has, however, the great disad¬ 
vantage of producing coloured, dark spots when the milk is boiled ; the 
colour passes into the ether benzine solution and imparts a dark hue 
to the fat. In order to avoid the difficulties inherent in the use of the 
best method, the author describes a process which he strongly lecomniends 

III, — Nitrogen determination,— The question of the accuiacy 
of the Kjebdahe method has given rise to much discussion, especially 
since different laboratories may have different ways of applying the said 
tevSt. For this reason, it was considered advisable to take aclvanlage of 
the opportunity offered by the above-mentioned analyses of iiitlk to test 
the Kjeedahe method again* The chief objects of this study weie ; 

1) To verify R. Kofoe*S statement regarding the mtrogen lost 
during destruction. 

2) To collect a larger supply of material, in ordei to show the 
impoitance of this source of error under different experimental conditions 
which are defined with more detail 

3) To vary systematically the conditions (time of boiling, tem¬ 
perature, catalysers), under which the destiuction takes place, in or<ier 
to discover which of these conditions induces the complete formation 
of ammonia in certain substances, or mixtures of substances. 

4) To determine on the basis of the results obtained in 2 and 3 
(which resembled experiments carried out S. P. Sorknsen and 
A. C Andersen on certain-substances which wete separated with diffi¬ 
culty), the conditions under which the destruction must take place, in 
order to insure the complete formation of ammonia accompanied by 
the minimum loss of sxitrogon, 

The chef feudt of this study on the sources of error in nitrogen de¬ 
termination may be expressed as follows: 

If the destruction of the organic matter is brought about by a mix¬ 
ture comjiosed of 20 cc, concentrated suplhuric acid, 10 gm. potaHsinin 
sulphate, 1 gm. copper sulphate and 0.75 gin. suljihate of mercury, and 
if the mixlure is allowed to boil gently and in a ttniiorm manner (about 
o.or gnu of sttliilritc being added if necessary, so that the lemperatme 
is kept high without the mixture being over-heated), while the loss of 
sulphuric acid is limited as far as possible, all the protein-nitrogen can 
be converted into ammonia without any nitrogen being lost from the li¬ 
beration of part of tbe ammonia produced. Boiling must be continued 
for 3-4 hours after a light-coloured (green) liquid is obtained. Some m- 
trogenotts compounds that are very hard to separate may need boiling 
for an even longer time. 

hx the me of the analysis of chlorine compounds care must also be 
tafaen not to introduce the mercury salts before the hydrUcMo^^ a<id 

im] ^ 
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has been eliminated, otherwise the mercury will sublimate in the neck 
of the flask, or even in the air The mercuay must be deposited in the 
form of a sulphide before the distillation, but it is well to get rid of the 
excess alkaline sulphide, that has been added, by afterwards introducing 
sonic sulphate of copper 

No nitrile must be present in the caustic soda used in the distillation 
of the ammonia. 

Should mercurial coint)ounds be employed as catalysers, alembics 
of glass rather than copper should be used in the distillation. This pro¬ 
cess does not take longer if the washing apparatus recommended by 
KjEni>AHiv is reiflaced by that shown in this report and the same guar¬ 
antee is obtained, at all events provided no zinc is added to facilitate 
boiling, which is not necessary, smce pumice serves equally well. 

If an experienced analyst follows these rules, he will probably find 
that only a few duplicate estimates occur per thousand. On comparing 
the results of several analyses made by different persons, much larger 
variations are to be expected. 

{Corr. Dmrmfk), 


Action of Rennet and of Heat on Milk. 

WrkuiX, N C. (Institute for Research m Animal Nutntion, School of 
Agricultuie, Cainbiidge) fho Bioohemwal Journal, Vol XVIII, No i, pp 245- 
25X, bibliography. Cambridge, 1024. 


i) Act%on of rennet on milk — After mentioning the dijfferent the¬ 
ories that have been held on this subject, the author desenbes the experi¬ 
ments he has made in trying to distinguish casein from caseinogen by means 
of the specific rotatoiy power of the two substances and their curves Equal 
amounts of casein and caseinogen are dissolved in a ISf/z solution of so¬ 
dium hydrate , the solutions are then left for a time at 37®C. and the opti¬ 
cal rotation examined at intervals. The protein concentration is deter¬ 
mined by the amount of nitrogen present and the specific rotation is cal¬ 
culated after each reading. Many estimations were made with different 
solutions, and in all cases, the results were found to agree well, HenOe* 
the two proteins may be considered as chemically identical* Two 
facts have, however, been brought forward against this view : t) the differ¬ 
ent solubility of the caseinogen before and after the action pf the r^net; 
2) the difference in the combining power of the two proteins. Xte first 
objection may be met by supposing the rennet to bring about a change 
in the colloidal condition of lie caseinogen, so that the precipitation of 
the latter is facilitated by the presence of bivalent metal ions* As regards 
the second objection, it seems doubtful whether this chemical method 
by itself is sufficiently accurate to form a basis of differentiation, and it would 
appear better to rely upon the more accurate physical method. Argu¬ 
ments have also been brought forward in favour of the splitting of the ca- 
seinogen molecule by the rennet before it has been completely digested 
by the ordinary proteolytic enaymes. , Such a hypothesis might agree 
i^th the dually probable explanation that r^anet coagulates the 
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of milk iti such a manner as to allow this protein to remain longer within 
the sphere of action of the digestive juices 

II Action of heat on milk — Various theories on this subject 
have ])een brought forward and the experiments made by the author were 
undertaken with a view to deciding the question Four samples of milk 
previously centrifuged to remove the cream weie taken and treated as fol¬ 
lows i) not heated; 2) pasteurised at 60^'C for half-an-hour, 3) boiled 
for Yz l^our 111 a reflux condenser, 4) placed tor in auto¬ 

clave After this, the different solutions were precipitated by acetic acid 
and the caseinogen separated and purified The fine powder obtajiied is 
white in (i) and (2) shghtb’’ yellow in (3) and sandy yellow in (4), The 
respective solutions in Na OH are coloured in the fiist 2 cases, light-yellow, 
in (3), while in (4) it is reddish-hrowii and gelatinous at high concent 1 a lion ; 
this coloration cannot be removed by water, or any other orduiaiy solvent, 
or by dialysis 

Equal quantities weie dissolved in an N/2 solution of sodium liydiate 
and the respective curves were studied The lesults showed iluit within the 
limits given, heat produces no changes in the caseinogen molecule, fl'he 
tendency to gelatiiiation and the greater digestibility ot the jiroduct when 
subjected to the action of the autoclave are due to the heat having modi (led 
the colloidal condition ot the caseinogen. Boiled milk forms a lighter, 
finer coagulum in the stomach than raw milk The author proved experi- 
meiitally that the coloration of the product put into the autoclave is 
not due to the action of the heat on the caseinogen ; the lattci on preci¬ 
pitation ai>pears coloured ou account of the adsorption of the pigment, 
and not owing to any alteration in the molecule of caseinogen itself I'his 
coloration is due to thecaiamelisatiou of the lactose and the leaction seems 
to be catalysed by the presence of the colloidal substratum of cascino- 
genate of calcium. V I>. 

440. The Gerber Method Applied to Concentrated Milk. 

vSTRi^Mi/ivR, J. 2.)osagt‘ (le la maliero giasse d«ais k^s hiUs ooiioetiln's par 
la melliodc (Jorher Lc Ytar Vol IV. N<t, pp lo) u»8. hyons, 


the iat coulenl of concentrated milk by means of the (hvR- 
iJiUi method is a delicate operation as it is difficult to read the rcvsults cor- 
leclly owing to the bku'kcning of the fat column due to the action of 
the sulplntric acid on the sugar. In ordei to be able to get an accurate 
reading, it is necessary to mix throughly 4 j)aiIs of tepid watci with i part 
condensed milk. For this purpose, ati ordinarj’' butyronieler and 1.820 acid 
is used, care being taken to centrifuge the mixture till a constant volume 
is obtained. The result of the reading is multii>lied by 5. The best results 
ate produced by an acid varying in density from 1.765-1.770; If only 
50 % of water is mixed with 50 % of milk, the column of fat is not car¬ 
bonised and is of a very light colour. The figures obtained should only 
be multiplied by 2 which diminishes the sources of error. The fat column 
is lon|et s;iid therefore easier to read. In the case of unsweetened con- 
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centrated milk, the milk and the water may be mixed in any proportion, 
the essential point under such conditions is to centrifuge the mixture 
at the rate of 1200 revolutions per minute in order that the resulting vol¬ 
ume may be constant, since unsweetened milk is not homogenous, which 
renders the separation of the fat more difficult. P. D 
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Plant pamsite$, 

441. Diseases of Glasshouse Plants. 

BEwrEY, W. F (D Sc ) (Director of the Experimental and Research Sta¬ 
tion, Qiesiiunt) Benn Bros L,td Dondon, 1923 

The main object of this book is to bring before growers of glasshouse 
plants the fundamental principles of disease control. 

The opening chapter deals with the h^giemc conditions of glasshouses 
in relation to health and disease, followed by a discussion on diseased con¬ 
ditions due to enviromental factors *— light, heat, humidity, soil, etc Five 
chapters are reserved for a description of the chief diseases of glasshouse 
plants common to England. Structural details of the casual orgamsms 
have been purposely omitted as these do not concern the practical grower. 
The diseases described refer chiefly to the tomato, cucumber and melon, 
the carnation, rose, sweet pea, chrysanthemum, tulip, hyacinth, daffodil, 
etc. 

The closing chapters deal with general reflections and considerations 
on disease treatment, followed by an appendix giving a list of the tomato 
diseases commonly found m England and those which occur occasionally, 
and also a selected bibliography, G T. 

442 Effect of Temperature on the Growth of Helminthosporium 

Oryza,0^ on Rice (2). 

Nishikado, Y. Annals of the Phytopathologtcal Society of Japan, Vol x, 

5 > PP Tokyo, 1923, 

According to the results obtained at the Ohara Institute for Agricultural 
Research, at Kurashiki, Okayania (Japan), the optimum temperature for 
the germination of the conidia is from 25<^-3oo C, at which temperature 70 % 
or more is obtainable. 


(1) See also pp. a&S, 269, 2^^9, 304, 306, 3x6, and Nos 336, 33^, 341, 345, 346, 348, 

349> 351, 374> 455. 457, 458, 459, 467. 478, 484* 329, 55^, 559, 5^0, 581:, 

and 582 of this {Bd,) 

(2) See B 1923, Nas 3x0 and Sod, (Bd,) 
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The ixiiniiimin temperature for couidia geimination is 2^0 The germ- 
tubes are spherical or elliptical, and decidedfe^ nodulose but never linear 
as is generally the case 

Tlic maximuui tcnipcratuie for conidia germination is 410C, and the 
germ-tubes are also spherical or elliptical but smaller than those produced 
at 20^0. The temperature most favourable to mycelium growth is 27-30<^. 
The maximum temperature foi conidia formation is 35^-38^0 and the 
minimum 40C. 

Conidia j^roduced at an optimum temperature are blunt club-shaped, 
and curve to one side, those formed at 50C are cylindrical and straight and 
have fewer septa ; those at 300C are shorter and broader than those formed 
at 20<^C. 

Conidia formed at lower temperatures are darker in colour and lighter 
with rise in temperature. The thermal death point (in 10 minutes exposures) 
for the conidia is 5o-5i<^C and foi germinated conidia m hyphae, 48-50^0. 

G T, 

443. B&ciHus Croc/, n. sp. Cause of Bacterial Rot Disease of Saffrons, 

in Japan. 

MjtZtrSAWA, y. Annals of the Phytofaiholoo^icol Society of Japan VoL I 

5, pp I-X2 Tokyo, X923 

This bacterial disease of saffron {Cfocns saUvns T) was observed tor 
the fiist time in Japan in 1990 at Fuchu, Tokyo-Fu and Kozu, Kanagawa 
Ken, but did not attract much attention until 1917. In December 1918, the 
author noticed the disease at the Kanagawa Ken Agricultural Hxpenuient 
Station. In January of the following year, the same disease was found to 
be prevalent at Okazaki 

When a tuber is infected, the leaves first lose their vigour, then wither 
and gradually turn yellow fioxu the tip downward, this being noticeable 
ill December. In January and February all the leaves become yellow and 
wrinkle. When the portion below ground was examined, the loots and tu¬ 
bers were found to be dark brown. In moist couditioas, the tuber rots 
quickly, becomes juicy and yellowish-brown, but under <liy conditions the 
roiled parts gradually di> U]j, as the texture is ])orons. This is the most 
common symptom of disease and where cultivated continuously in infecte<l 
fields. 

Occasionally, but less frecptently, the infection occurs at a point of the 
sheath, followed by yellowing ot the entire leaf. The infected leaves can 
easily be pulled off and the broken ends are brown and juicy. Such cases 
are confined to plantations of infected tubers in a health^ field. 

Successful isolations were made of the casual organism and the patho¬ 
genetic nature proved , confirmed by subsequent tests. The author has 
described his new species as Bacillus croci. The organism is found on the 
totted portion of the saffron plant and in the infected soil. The disease 
is mainly disseminated by transplanting diseases tubers 

Althongjh no successful means of control has yet been found, a selec¬ 
tion of heslthy tubers and disinfection of seed tubers in lime water for half 
an bout U recommended. G. T. 
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444 Bacterial Blight of Hibiscus {Bacterium Hibisci) in Korea. 

Nakada, K. and Takimoto, K* Annals of the Pkytopatological Society of 
Japan, Vol i, No 5, pp 13-19. Figs i Tokyo, 1923. 

Since 1913, an undetermined bacterial leaf-spot of Hihiscm has been 
under observation in Korea. 

The disease attacks the cotyledons, especially of young leaves, after 
2-3 leaves are formed, but is less virulent when the plants have fully devel¬ 
oped. The first signs of disease are minute circular black patches which 
gradually increase in size and form circular or irregular outlines. Finally 
the margins become angular and limited by veins. The outer margin 
of the patches becomes whitish yellow or has a soaked appearance and 
when leaves are severely attacked the whole plant becomes blackened and 
dries up. 

The casual organism has been termed Bactenum Hihsci n sp and has 
been successfully isolated and inoculated Apparently the organism hiber¬ 
nates in the seed. Seeds were disinfected for 10 minutes with mercuric chlo¬ 
ride (i. 1000 water) or with hot water (55®C) and then sown. The plants 
were healthy but the control from untreated seeds showed 50 % diseased 
leaves 

An apphcation of 5-5-50 Bordeaux, has proved verv effective. 

G T. 


Ammal parasites, 

445 International Organisation for the Control of Locusts. 

(Organisation Internationale de la Lutte contre les sauterelles). Re¬ 
port of the Inspecteur de la defense des cultures a Alger, commimicated by 
the Governor-General of Algeria to the President of the International In¬ 
stitute of xAgnculture 

According to the Convention signed at Rom^ on the 31st October 
1920, after the International Conference for the Organisation of Locust 
control, the Service de la defense des cultureshas been charged to 
centralise all the information concerning the migrations of these Acridiidae. 

Towards the end of 1923, the Government of French West Africa 
supplied the Bureau of Agricultural Intelligence at the International In¬ 
stitute of Agriculture with an interesting account dealing with the quest¬ 
ion. This has facilitated the study of locusts from the biological stand¬ 
point and has kept informed regularly the adhering States in North Africa 
and also the International Institute of Agticulture at Rome, In addi¬ 
tion, the Anti-Locust Stations situated in the military territory on the 
oasis have furnished, in May 1923, valuable information concerning an 
invasion of “ criquets pelerins " observed in the Ajjers section, especially 
at '' Tiramait40 km east of the Polignac fort. This invasion, more 
serious than any recorded in the same region during the last ten years, 
caused misgivings as to the possible spread into Algiers in the spring of 
1924. Subsequent information furnished regularly by the above men¬ 
tioned Stations has, however, dispelled this fear as regards Algeria, and 
influenced by the strong flights from the west it is considered probable 
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that the flight has been directed towards Tripolitania* This frontier 
is only some 6o km fiom Tiiamalt. As the Convetition for locust control was 
only accepted by the Italian Goveinment on the 15 October 1933, the 
''Service de la defense des cultures d’Algerie has so far been unable to 
obtam fmther mforniation as to the succeeding tracks iollowed It is 
itnfoxtunate that the definite adhesion of Italy and more recently of Kg^^'pt 
to the convention of Octobet 31, 1920 has not permitted the following 
up of the returns, 

4 .j 6 . Injuries Catised by Locusts in Hungary During the Years 1913- 
1923 (i) 

Report drawn by M. J. Jabeonowski, Director General of the Hunga¬ 
rian Institutes of Agricultmal Research, and transmitted by the Royal 
Hungaiian MimslTy of Agriculture to the International Institute of Agri¬ 
culture 

Historical notes- Extension of infested temtories and manner in which 
the locusts appeared- Biological data. — During the period 1913-1921, no 
noticeable injury was done by locusts in Hungary. The Moroccan ciicket 
{Dociostaurus maroccanus Thumb), however, made its appearance m 1914 
shortly before the outbreak of the War, in Faszsag, viz, in the zone oj 
Jsisug, in the Commune of Jdszkiseer (Comitat of Jdsz-Nagykun-Szolnck), 
and in the following years it was also seen in the neighbouring Communes. 
The only means of control adopted was the attempt made by every one, 
each year, to pievent the insects doing any diiect damage; this state of 
affairs lasted during the War and throughout the period of successive 
internal disturbances. All this time, lio other species of locust made 
its appearance in sufficient numbers to make it necessary again to have 
recourse to any of the old measures, or to devise modifications in them. 

But in 1922, not only did D. maroccanus suddenly appear over large 
areas in the iUfold (Hittigarian plain), but the Italian cricket {CalUptamm 
italmm [Caloptemus ttalicus Burm'l), which does gxeat havoc, also arrived 
and was still migrating in the month of August. 

The pests were reported from the centre of Hungary, that ivS to say 
from the Cbmitats of Jdsz-Nagykun-Szolnok, Bihar, Hajdu, Bekes and 
Csongrdd. The fields of lucerne were, as a rule, attacked but though 
they were not much injured great fears were entertained for the next year. 
In X922, it was impossible to control the locusts, for their presence was 


(X) la the editing of tMs Report, the order of the subjects as tliat of the questionnaire 
sent in 1912, by the International Institute of Agriculture to the different countries of the 
world ttt order to collect mformation to serve as a basis for the Monograph published by 
iixe said Institute in 19x6 under the title of: Locust Control m Different countries. (T^a 
les sauterdles dans les divers pays). The present Report, which refers to the 
years gives the rest of the data furnished by the author, through the Rungadan 

^wade use of by the Institute in the above-mentioned 
Monograph* , , 



PI,ANT DISBAS^S 


465 


not reported until all fche insects had assumed their winged form. Official 
note was, however, taken in July of the places selected for egg- laying 
(and which had only been traversed by the winged locusts) with the object 
of knowing where the pests might be expected and controlled in the 
following year. In 1923, however, the locusts appeared in such vast 
numbers as to exceed all expectations and all previous experience in Hun¬ 
gary during the last six or seven decades. In the second half of May, 
the daily press was the first to announce that in the Comitat of Vas (in 
the south-west extremity of Hungary) a locust properly so-called, viz 
belonging to the family of the true LoousUdae {Acrtditdae) according to 
W F. Kirby, had unexpectedly made its appearance and had invaded 
vast areas and done great injury. An official enquiry was immediately 
opened on the spot and it was discovered that the Comitat in question had 
not suffered from any locust invasion of the character described, but that 
the swarms observed were composed of very large individuals of Orphama 
denUcmda Charp, a member of the family of the Phasgonuridae, It was 
not a question of isolated scattered insects, but of really large swarms. 
0 . denUcanda is not rare in Hungary, indeed it often makes its appearance 
in astonishing numbers on damp areas covered with luxuriant vegetation. 
This was the case in Szeklerland (** terra Sicularum"') and particularly 
in the Comitat of Csik, in Siebenbtirgen, Erdely, Transylvania, where it 
is recorded that during the period 1849-1893, these destroyers of herba¬ 
ceous plants invaded the damp meadows of the wooded zone for many 
successive years and then suddenly disappeared In 1889, large¬ 
bodied insect which is wholly,defenceless since it possesses no wings, also 
appeared in the Comitat of Sopron, near the city of that name. The in¬ 
sects seen in 1923 at the time their presence was reported, at the end of 
May, were already fully-developed, and as the meadows had been mown, 
they^ came out of the places where they completed their metamorphosis 
and where they had remained concealed among the luxuriant grass and 
scattered in all directions seeking shelter In the south-west about 15-20 
km. from the city of Szombathely, the meadows, ploughed fields and fal¬ 
low land, and even the roads, were full of these jumping or crawhng insects 
and the people of the countryside were quite dismayed by the unusual 
phenomenon Ho injury to vegetation could, however, be noticed m the 
zone over-run by these supposed locusts. The females only sought a place 
to lay their eggs, and therefore left untouched the green fields of rye, bar¬ 
ley, potatoes, clover, etc, some of the insects found their way along the 
torrent Sorok to about ten or twelve little villages, while the rest followed 
the course of the river Kdba northwards as far as the Commune of Ikervar. 
After about a week, they had all disappeared, the greater number, having 
been killed with shovels or spades, while the rest scattered over the mead¬ 
ows which are the natural places of their development. 

As soon as the fears aroused by the appearance of 0 . denticauia had 
subsided, complaints began to arise against the Moroccan cricket (D ma- 
wccanus) in the district which is permanently invaded by this species of 
locust (the Comitat of Jasz-Nagykun-Szolnok; J 4 szkiser, 3 Sfagyk 6 rii, 
Torokszentmiklds; the Comitat of Heves; Pely, Tamasrentmiklos) 
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where recourse was at once had to the steel brush (i) the iinpleuient most 
commonly used in the countiy for the control of locusts I/ater, at the* time 
when the locusts aie winjjjed, the presence of this species was leported 
from the Communes of Dovavdnya (Coiuitat of Jasz-Nagykuu-'S/.olnok) , 
Sarud TT<4onnc5^falva Karucsoiid, Tiszendmi, Kiskotc, Torozslo (all in the 
Coniitat of Bek's), Ilajdmidnds (Comitat of Ilajdu)* Bitl owing to the 
vast ntiinber of Italian crickets that appeared, the destruction of the in¬ 
sects had pexfoiice to be abandoned for 1933. 

Indeed, C* Ualicm appeared almost at the same time as />. marocca- 
nus, at first in places where from the experience of previous years it was 
not expected Bater, from the end of May scarcely a day passed without 
some Commune, or Communes, reporting the presence of bands of C 
By the end of June, almost all the Htmgariau district along the 
river Tisza was invaded from north to south. It is worthy of mention 
that in the communes where this locust was expected on the strength 
of the report made the previous year, the insect either never appeared, or 
arrived very late and in small numbers. At the end of July, nearly aU 
of the country was invaded by the pest, only the part of Hungary lying 
to the right of the Danube remained practically immune, but even there, a 
certain amount of injury was done, although it could not be compared with 
the damage reported from the district watered by the Tisza. July proved 
an exceptionally hot dry month with the result that the whole AHold was 
filled with winged individuals of C. %tahous. The swarms were not migra¬ 
tory, but flew during the hot hours (from ro a, m. to i or 3 p. m) without 
any fixed direction, to-day to one point of the compass, tomorrow to an¬ 
other This continued until the middle of August, while a few scattered 
individuals were observed even as late as the beginning of Octobei at which 
date, D. maroccanus was only represented by a few insects, the mam band 
having disappeared by the end of July, or the commcnceiueiii of August. 

It is woithy of note that in the preceding years, C. fiedims confined 
itself to the lucerne fields and ]>oor permanent ])asture-iand, but in 1923, 
it changed it habits and visited the stect> wide banks of the numerous over¬ 
flow chaunels, haunting the enormous, interminable dykes along the Tisza, 
the slopes of the drainage basins of the zones chiefly threatened liy inunda¬ 
tion, and infesting the fields where it is impossible to kill the iubects by 
means of the steel brush. When the winged bands wore attacked, they 
took refuge in the i>lain to letiun once inoie and swarm upon the crops as 
soon as they felt the impetus of hunger. Further, D. mavocoamt,^ in 1923, 
as in previous years, remained perfectly healthy until the date of its 
natural disappearance and was not attacked by any of its natural enemies 
The stork, a bird, that generally visits the district in large flocks and des¬ 
troys the bands of locusts was hardly seen, while only a limited number 
of C^fchmis v$sfeftmus were observed here and there (for instance in the 
large meadows of Csudaballa, near Gyoma). Of the Arthropods, only the 

(ri the descrii>tiiOn. and. method oC using this implement, see: Intemationai Insti¬ 
tute oi Zm lutu c<^r$ les mhU&tsUm dms k$ dtvers fays Contol in nit- 

tout pp* (AntWs mU). 
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beetle Ep%ca^a verUcahs made its appearance and bere again the number 
of individuals was very restricted No other enemies of this locust were 
reported 

On the other hand, C ttahcus was attacked even as early as 1922, by 
the well-known Entomophthoracea Empusa Grylh in the very regions, as 
far as could be ascertained, where it had appeared in preceding years. Prob¬ 
ably this was the cause of the absence of these locusts throughout nearly 
the whole of 1923, in which year Empusa GrylU appeared for the first time 
exactly on July i, a date when more than half the individuals of C. 
hcus are already provided with wings, although they cannot yet fly far. 
The stages infected by the fungus parasite were larvae, or nymphs, viz. 
always immature insects The disease began to spread from the outset, 
and was observed in the northern part of the invaded district, that is 
to say on the northern region along both banks of the Tisza, where the 
locusts were present in the largest numbers. 

D. maroccanus as usual attacked for the most part cereals (chiefly 
wheat) and other grain-bearing plants but did little injury except at Ka- 
rdcsond (Comitat of Heves), where it devoured nearly the whole crop of 
wheat growing on 115 hectares. 

C. itahcus, however, chiefly confined its attack as usual to crops with 
large tender leaves such as clover, lucerne, vetches, peas, pumpkins, ar¬ 
tichokes, beans, broad beans, potatoes, etc AH the fields of these plants 
were devastated by the bands of young locusts. In 1923, as previously, 
the interesting observation was made that, in Hungary, C. did not 

attack the vine. In the commune of Nagykorii (Coniitat of Jdsz- Nagykun- 
Szolnok), C. ttahcus invaded in the first half of July, the vineyards that 
had been planted to fix the sand, thus giving rise to serious anxiety, 
but as the berries were still smaH, the plants were at once sprayed with a 
20 % solution of copper arsenate (Uranian green). Unfortunately, the 
poison proved to have no effect, for after remaining in the vineyards for 
many days and flying at large among the vines, the locusts proceeded on 
their way quite safe and sound. The three species already mentioned do 
not, however, represent all the locusts that appeared. At the beginning of 
August, a large species of locust recalling the pests of past centuries were 
sent to the Roy Entomological Station of Budapest. The insect pro¬ 
ved to be Locusta damca E* [Pachytylm danicus Auriv,, Ood%poAa migm^ 
toffa Bnrm, and pro parte AcryMum migratormm, which although less 
known than the three preceding species, is still a great pest. i. damca was 
seen for the first time in the Commune of Nagydobos (Comitat of Szatmdr) 
not far from the river Kraszna and the canal of the same name. It was, 
however, a question of otdy a few specimens; 9-12 individuals being cap¬ 
tured ; between Nagydobos and the neighbouring Communes 170-180 
were caught These individuals were the descendants of the once famous 
migratory swarms that earned for Hungary the name of the Land of the 
LocustIt should he noted that the same species of Locustidi were 
observed in the same neighbourhoord (the Communes of Gebe, Nyircsaholy, 
Nyirmegyes and Vitka) in 1889. Althongh the insects were few in number,, 
it was necessary to institute control measures again (the areas attacked wetei 
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ploughed the siext atitumn). This species of locust does not remain only 
as a vestige of past times in this part of Hungary, for it is found, although 
its representatives are very few in number, at Berettyoryrfzalu (Conutal 
of Bihar) and at Nadudvar (Comitat of Hajdu). In the latter commune, 
the locusts were found along the bed of the river Radarcs which, in summer 
is almost diy. Only in these three centres of the development of the insect 
are the conditions of the ground almost identical. Nagybodos and its 
vicinity are hilly, Berettyonjfalu and Nadudwat are prototypes of the Hun¬ 
garian plain (Alfold-plateau), but m all three locahties there still exist 
muddy puddles left after Gaining the pools that formerly provided a 
breeding-ground for the locusts which multiplied there as they do today in 
the Dobiugia (the region of Danube delta). It is an interesting fact 
that in the thiee zones in question, both varieties of the species occur, the 
grass-green variety and the ash grey {cmerascens Fb), the latter are a 
striking instance of adaptation of colotir to the ixnme^ate environment 
(prevailing tint of soil and vegetation). 

ActoaIv, on pkobabeb, CONUmONS bavouking bocust ATO'ACK — 
The locust invasion ov 1923, and especially the appearance of C. ttahms 
which before hast never been observed to occur in such large bands in Hun¬ 
gary, agree exactly with the suggestion already put forward by Jabbo- 
NOWSKi (i). It IS only now possible to see the effect that may be produced 
upon locust migration in Hungary by the regulation of the largest 
streams (the Tisza, etc.) and their tributaries, and the drainage of the 
perennial stagnant water pools, ponds, etc.). The almost complete disap¬ 
pearance of the largest representatives of the tribe (Bocusta, Pachyty- 
lus spp.) and the rapid vanishing of the average-sized forms (D fvmoc- 
omus, C. itahcus, Oedalens nigrofasc^atus De Geer) confirm Jabbonowski's 
theory in a strildng manner. The change in hydrological conditions of 
the ground, and the effect thus produced upon the flora are the chief fac¬ 
tors of this alteration in the fauna A factor of secondary importance is, 
however, the present method of cultivation, for the wide areas of fallow 
land frequently met with in Hungary fifty or sixty years ago, are now crop¬ 
ped, while the methods, as well as the areas of cultivation, have gieatly 
advanced since that date. 

Bocusr CONTBOB, nvs practical bksuia'S, pkedictions bob a'HE butobb. 
— The control of C. italicus has hitherto devolved upon the landowner 
who whenever it was necessary had recouise to straw and firing. The straw 
was strewn to the depth of about 3-4 inches over the ground (or plots of 
60-80 m^), which the young, still unwinged locusts had invaded; as soon 
as the insects had crawled upon the straw, the latter was set fire to on 
every side. This operation was repeated on successive areas. 

This method is very slow, and also is too costly, for today, even in 
Hungary, the value of straw is beginning to be realised. 

In X923, owing to the unexpected size and diffusion of the swarms 


(i) cnr. iNTfiansrATXONAX Iststitote oe AORicurruRE; lutie coftin Us sm^mlUs ims 
p, {Auihof's note). 
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of locusts which threatened to invade the North-east third of the country, 
the Government was obliged to direct the control of these pests. 

A steel brush can only be used to a very limited extent and only 
on land free from agricultural crops 

On the sides of the overflow basins and dykes it was necessary to begin 
the control operations on the appearance of the youngest locusts, before 
they were as large as a small ant For this purpose, three or four boards 
were laid on the ground one beside the other These boards were about 
3-4 in long and their united width amounted to 60-80 cm. They were 
first smeared with mineral tar of average density, and the young locusts 
on every side were carefully swept upon the board One sweeping, or in 
rare cases, two successive sweepings, earned out in hot weather almost 
completely freed the ground from the insects. When the locusts are larg¬ 
er, how’ever, they can jump ofl the boards The above-mentioned method 
finds little favour with the operators, for not only is it expensive, but the 
labourers and their clothes get covered with tar which cannot be removed 
by washing. As this method could not be continued, it was resolved in 
1923, to use sheets, or tents; in the manner desenbed in Hunganan by the 
entomologist Emench von Frivabdszky in 1848 as customary in the 
country within the memory of man. 

Six or eight half-worn old sacks are sewn together to make a sheet, 
or tent, 8 m. long and 4-5 m wide but having in the middle a slit lead¬ 
ing into an ordinary bag The locusts are carefully swept on to the sheet 
(as in the case of the boards), 'as it lies extended on the ground. As 
soon as the sheet is covered with locusts, the sides are suddenly raised, 
and the insects are shaken towards the centre of the sheet whence they 
fall into the sack and are trampled to death, after which they are thrown 
into another bag. A squadron of 18-20 young people (mostly school boys 
and girls), supplied with 8-10 sheets and working under competent direc¬ 
tion can fill 15-18 sacks (viz. a cart-load) with small locusts in one day. 
The work was soon undertaken without pay but, this did uot prove 
satisfactory, as it was slow and expensive, further it has a tendency to de¬ 
generate into a game in the absence of constant and severe supervision. 
One way of paying the workers would be to let them have the dead, dried 
locusts for a poultry-feed for which purpose these insects are most suit¬ 
able 

The control of C %tahcus, upon which together with the control of D. 
maroccanm, over 52 million crowns (exchange of June 1923) were expended 
in 1923^ was a matter of dire necessity and hence carried out with the as¬ 
sistance of the State, but State aid cannot always be forthcoming on every 
similar occasion. How the control is to be regulated in future will be 
decided later. 

It should be stated that recourse is also had in some Communes to 
certain apparatus that was employed in Hungary eighteen or twenty 
years ago when the second systematic campaign against D. maroccanm 
was initiated. These apparatus consisted of small linen bags 55-60 cm. 
long and tapering towards the mouth round which as sewn a wire as 
thick as a man's little finger. The wire is then bent into an oval 45 
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45 cm long and 35 wide, and a handle abont as long as that of a scythe 
is attached to the bag. Bands ot 10-15 workers armed with these bags 
go to find the spots where the locttsls arc most numerous and catch the 
small insects tlrat cannot yet do more than jump. 

vSatisfactoiy results in combating D, maroccanus were obtained in 
1923 as usnal, except in those conmmnes where the presence of the lo- 
cUvSt was not reported befoie the end of June, and where owing to the ax>- 
peaiance of large bands of C itahcus, and to the very advanced season, 
(the beginning of harvest), it was impossible properly to begin and carry 
out the work of destruction. 

On the other hand, very poor results were obtained from the campaign 
against C. Uahcus, The relatively large extent of the zone involved, 
the diffeieiit methods of attack adopted, and the entire lack of any pre¬ 
paration for the control of this unexpected species of locust rendered abor¬ 
tive all the efforts made by the Hungarian Miiistry of Finance to provide, 
at any sacrifice, the necessary means for combating the pest whenever it 
would be possible to obtain complete success. 

Towards the end of June, indeed, it was necessary to renounce all 
hopes of completely destroying the Itahan cricket and to be content 
with reducing the injury caused. This more modest aim was attained 
wherever it was feasible. 

Since D, maroccanus and C. itahcus both continue to be more destruc¬ 
tive, it IS necessary to systematise the control of the former as well as 
of the latter, but hitherto no measures of combating C. itahcus have been 
adopted in Hungary beyond advising large and small landowners, in their 
own interests, to destroy the pests in the most eSective manner. 

This control should, however, be rendered compulsory and practised 
under the supervision, and if necessary, the direction of the Authorities. 

The expense of the work ought to be borne by each of the landowners 
interested, since also in the future the destruction of C. tiaheus will be a 
matter of local importance, 

BIBWOGBAPHY 
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of locusts. In 19x3, the followmg articles were printed, 
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447 , Boassts in Bulgaria during 1923. 

Communication made by the Ministry of Agriculture and of the Boyal 
Domains of Bulgaria to the International Institute of Agriculture, 

Adaording to the information obtained by the central Agriculttiral 
:&B;pirtfcnent Institute at Sofia, the number of locusts reported during 

mi 
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1923 in Bulgaria was not large enough to warrant organising a campaign 
for their control. 

Locusts (probably belonging to the species Caloptenm ttahcus Iv)> 
made their appearance only in the vicinity of Jambol, in the South-east 
of Bulgaria, where they caused but little injury to the crops they attacked 
in five, or six, villages 

Gryllus campestns L* was found more frequently, during the same 
year, in the north-west ot Bulgaria, but it did no appreciable harm to the 
crops G. T 

448. Formiga cuyabana” {Prenolepis falva) in the control of“for- 

miga sauva ’’ (Atta sexdens) in the State of Minas Geraes (Brazil). 

Formigas cuyabanas Revtsta Agrtoola, Industrial e Commercml 
Vol I, Pt III, p 205. Bello Horizonte, 1923 

The municipality of the State of Minas Geraes (Brazil) has requested 
the Government to encourage the propagation of “ formiga cuyabana'' 
{Prenolepts fulva Mayr) in the agricultural areas 

There is a certain difierence of opmion as to the usefulness of tHs 
insect, some support the theory that formicide is the more effective form 
of control of Atta sexdens (i) and claim that Pr. ftdva is of too voracious 
a type of insect, others consider that Pr. fulva does even more damage 
than A. sexdens and contest its value as a parasite in the control of for¬ 
miga sauva 

With a view to clearing up the question, which is of economic interest 
both in the State of Minas Geraes and the entire country, the Sociedade 
Mineira de Agricultura ” with headquarters at Bello Horizonte, has issued 
a detailed questionnaire to be sent to agiicultunsts and the rephes should 
provide useful information concerning this problem to be dealt with by 
a special Committee of technologists. G. T 

449 Arsenic Supplies and Value in the Control of Cotton Boll Weevil. 

H W. Arsenic, Calcium Arsenate and Boll Weevil (14 Articles 
and Addresses), pp 42, figs 2. Barr-Brhardt Press. Inc. 205 West 19th Street, 
New York, 1923 Price 50 cents 

Although this publication should not be considered as a comprehensive 
technical treatise or as a carefully prepared economic thesis, Mr. Amb^uSTer 
has rendered a distinct service in the collection of recent articles which 
include most of the phases of general interest that affect and control the 
arsenic, calcium arsenate and boll weevil problem. 

Amongst all the other forms of poisonous compounds that have been 
tried, it is an undisputed fact that lie calcium arsenate spray has given 
the most effective results, and the proper application of this insecticide 
is essential This spray has hitherto not been adopted universally owing 

(i) See B. 1923, p. 1147. {Ed.) 
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to the high cost and the difficulties m securing an adequate supply, in 
addition to the frequent lack of knowledge on the part of many planteis. 
The specifications leeommended for the dusting material [Mmiujacturers 
Recordy June 29, 1922) which must be complied with and guaranteed on 
the inakeis label, aie as follows: 40 % arsenic pentoxide, maxiniuni 0 75 % 
water soluble arsenic pentoxide and density 80-100 cub* inches per pound. 

C^oveimnent expeiimenlers (U, S.) have devised a simple testing ap¬ 
pal atus for detcimilling the density, most desirable for the effective ap¬ 
plication to the plant This should help to oveicome the difficulties of 
standardisation for those interested in production, sale, inspection or 
use of the product. 

Quite recently two important improvements have been made in the 
manufactuie of this insecticide, one in the acid production and the other 
in reduction of the moist calcium aisenate to a commercial dry powder. 
Observations have been made as to the effect of these various forms of 
production on the same plant, and old and new types compared The value 
of the improved methods were evident, and the superior quality of both 
the arsenic acid and the finished insecticide in addition to the labor saving 
advantages. Details of these improved methods are given in the article 
entitled Calcium Arsenate Manufacture (pp 14-17) 

A boll weevil control campaign has been organised by the American 
Cotton Association which aims at the co-ordination of the efforts of each 
existing agency and the development of all possible promising means of 
control of this pest This is comprehensively reviewed under the beading 
of Cotton, a World Asset, endangered by the Boll Weevil ” (p. 18). 

Mr Ambrustbr has also included in his collection a series of articles 
on ’ Arsenic supplies and the tariff ; lime-making for calcium aisenate ; 
arsenate shortage a serious reality ; arsenic and calcium arsenate supply ; 
arsenic acid plant with nitric recovery towers; the arsenic situation, a 
brief for higher arsenic M. D. Y* 

450. The Crustacean Apti$ cancrifotmiSi Injurious to Rice in Spain. 

Boni' Moka, K IJii destructor dc plantdes do Atio/, Id 
cr if Of mis vSchall. Bolefhi de U* Real Sociedad Kspunola de flislorta Nainrai, 
Vol XXin, No, 7, pp 3 r3-314 Madrid, 1923. 

During 1923, Apus cmcri/ormis Schaff. increavSed enormously iu the 
rice seedqriots in the district of Valencia, where Ibis crustacean is known 
to the agriculturists under the popular name of tortugueta ", By means 
of its appendages, this arthropod creates a vortex in the water in order 
to bring the small organic particles on which it feeds within reach of its 
mouth. This movement of the water separates the soil tioin the rootlets 
of the rice seedlings with the result that they perish. The injury thus 
caused to the seed-beds during April and May is considerable. 

Control experiments have shown that A, canmformis is destroyed in 
4 minutes by a i 7oo solution of sodium cyanide : by «a i % solution of 
hypochlorite of calcium in 5 minutes, by 5% ammonium chloride in 5 mi- 
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nutes, by 5 % ammonium sulphate in lo minutes; by 5 % '' zotal'' in 20 
minutes, and by i % permanganate of potassium in 20 minutes. 

For every hanegada'' (i hanegada = 847 m^), 500 to 1000 gm of 
sodium cyanide are needed. The level of the water in the nursery is raised, 
and the cyanide enclosed in a fine cloth is so arranged in front of the 
inflow water-pipe that all the water is obliged to pass through the cyanide. 
If the crustaceans are then observed, they first show signs of great agita¬ 
tion and subsequently come to the surface to die. Any undissolved cyan¬ 
ide is then removed and the operation is finished. 

Among the substances used in the experiment, ammonium sulphate 
is the best, especially since it also acts as a fertiliser If mother lye-water 
from gas-scrubbers can be obtained, it may be used instead of ammonium 
chloride. 

The agriculturist should notice which fields are invaded by the crust¬ 
acean, in order to apply calcium cyanide the following year and be able 
to decide whether it is not well to spread some of the fertiliser early be¬ 
fore sowing the rice. Where the ground has already been invaded, it 
is as well to dig it over-flow-channel into which the superfluous water can 
drain ofi, carrying with it the crustaceans that can then be destroyed by 
means of one of the substances mentioned above. G. T. 

451 Hytobius perforstius^ a Goleopteron Injurious to the Olive Tree 

in Japan. 

POOTIERS R, Uii ennemi de holivier an Japon, Hylohius p&vforatus Roel 
(Col Curcuhomdae), BuUeHn de la Soc%6U entomologique d& France, No. 3, pp. 47- 
48. Paris, 1924 

At the Takamatsu Agricultural Station, and other suitable places, 
attempts have been made for some years to acchmatise the oUve in Japan, 
but all efforts have so far proved unavailing on account of a beetle that 
seriously attacks the young trees, and in the words of the Director of the 
above Station, '' destroys all the ohve-trees of the plantation 

The insect, which is unknown to Japanese entomologists, has recently 
been identified as Hylobtus perforatus Roel by Husxache who describes 
it as belonging to Japan, but gives no data respecting its life-history. 

The larva of the Curculionid in question excavates galleries of increas¬ 
ing size running from the phloeum to the sapwood thus completely encir¬ 
cling the young olive-branches, which wither and die. No information 
is yet to hand respecting the injuries caused by the adult beetle. G. T. 

452 The Grey Scale Insect of the Pear-Tree (Bpidlaspis pyricola) in 

Uruguay. 

TRUjmno PEnxJEEO, A. Nueva cochiniHa para el pais. FepMica Oriental 
del Uruguay Mimsterzo de JndustrzaSn Defensa Agricola. Boletm zmnsual^ Year 
IV, Nos. 3-4, pp. 39-40, fig 1. Montevideo, 1923. 

Epidiaspis pyricold del Guercio was collected for the first time in 
Uruguay during February 1923 from pear-trees growing in the vicinity 
of Sayago (Department of Montevideo). 

r 4 Atf, ing* t ''' ^ 
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The trees attacked by the scale-insect were in a bad state; at the above- 
mentioned time most of their leaves had already fallen while the fruits 
were half-grown. 

So far, pyricola does not appear to be widely diffused iai tlrugtiay. 

G. T\ 

453. The Mulberry Scale (Diaspis peaiagona) in the Maritimes 

Alpes, France (i). 

Sagnikr, H La cochcnille du Murier. Journal d*AgnciiUiire Pmtique, 
Vol. I, No 10, p 186. Paris, 1924. 

The mulberry scale {Diaspis pentagona) was observed recently in Saint- 
Laurent du Var (Maritime Alps). According to the decree CvStablished 
by the Ministry of Agriculture in February 4, 1924, it was piohibited to 
intioduce branches, and cuttings coming from priimngs of trees, bushes 
or other wood}?’ xihuits attacked by scale . such material should be burnt 
inunediately m 0. T. 


(i) Sec R. 1919, No, 408; R. 1930, No, 603 (JEfi.) 
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Legislative and Admimstrakve Measures, 

454 Brazil. Decree of December 31, 1923 approving the Regulations of 
the National Department of Public Health — These regulations, which are very 
detailed, refer to the prevention, treatment and notification of diseases , sa¬ 
nitary work, hygiene, the preparation and sale of foods and medicines They 
estabhsh (paragraph VI) the standard of punty for cereals and flour, alimen¬ 
tary pastes, bread, biscuits, jams, jellies, sugar and sweets (a hst is given of 
the colouring matters that may be used for these products), fruit juices and sy¬ 
rups, lemonades and similar beverages, sherbet, water, honey, condiments, 
oils and fats, coffee, tea, mate, cocoa and chocolate, wmes, beer, brandies, and 
liqueurs, vinegar and milk, {Diano official, February i, 1924) 

455. China. Order No 309, May 5, 1923, of the Ministry of Agriculture 
and Commerce giving the Regulations for the Distribution of the Services of the 
Ministry and Commerce — The Ministry is composed of the Council, the Office 
of Technical Inspection ; the Secretariat, the Office of General Affairs and of 
the General Management: — agnculture, and forests , industry and commerce; 
fisheries and pastures. The General Management of Agriculture is divided 
into four sections and its sphere of work includes: the protection, control, en¬ 
couragement and teachmg of agriculture ; agricultural soaeties and other agri¬ 
cultural bodies , agricultural production and silk production, the tea and cot¬ 
ton industries , the sugar industry; Meteorological Stations, Agricffitural Ex¬ 
periment Stations; rectification of holdings and irrigation, the International 
Institute of Agriculture at Rome and the study of agriculture of foreign 
countries (section I), the supervision, protection and encouragement of sylvi¬ 
culture, instruction in forestry ; the Slate woods and forest reserves ; forestry 
products; the management of the finances of the State forests (section 11); 
enquiries respecting uncultivated land, the management of the State unculti¬ 
vated land, home colomsation; emigration for the purpose of colonisation, 
and the military colonisation of the frontier provinces (section III); the im¬ 
provement of agricultural work, of horticulture arid silk-worm-rearing, of the 
tea, cotton and sugar industries; chmatological observations; questions re¬ 
specting injury done to agricultural crops, silk-worm rearing and mulberry-tree 
cultivation by natural calamities, diseases and insects; schemes for the recti¬ 
fication of holdings and for irrigation; fertilisers and agricultural implements; 
schemes relating to the fields and the establishments for working up agricultpral 
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and forestry products ; the chemical examination of soil, fertilisers and agricul¬ 
tural and forestry products; schemes for working the State, or reserved woods ; 
land-surveying and topography applied to uncultivated land and to forests; 
forest management, public works and buildings in colonisation districts ; 
schemes respecting sawmills and timber stoics (section IV). 

The General Direction of fisheries and pastures has the following woik r the 
encouragement, and control, of aU instruction, statistics and societies etc relat¬ 
ing to fisheries (section I) ; the dehmitation of pastures, the contiol of public 
bodies interested in fish breeding and in grazing-grounds, the encouragement of, 
and instruction in, stock-breeding, the inspection of the products of stock-breed¬ 
ing, the control of markets and shootmg (section II); the propagation of the 
aquatic fauna and flora , the improvement of fishing and fishery products ; 
and of the management of streams, ponds, etc , the analysis and estimation of 
the aquatic fauna and flora , the improvement of rural hve-stock, veterinary 
police measures, inspection of pure-bred stock, enquiries mto epizootic disea¬ 
ses ; the preparation and testing of immumsiug serums , veterinary and far¬ 
rier’s work. {IniemahonalInsHtufe of Agriculture Textes legtslah 18 , 1^0 49 1923) 

Provisions concerning Agricultural Societies — i) The report in which the 
Minister of Agriculture and Commerce submitted to the President of the Repub¬ 
lic the amended resolutions dealing with Agricultural Societies and the provi¬ 
sions for the application of the said resolutions. (May 21, 1923) , 2) Amended 
regulations referrmg to Agricultural Associations (May 19,1923); 3) Order of 
the Ministry of Agriculture and Commerce contaimng provisions for the appli¬ 
cation of the regulations referrmg to Agncultural Associations (May 19, 1923), 
(Ibidem, No 51), 

Order No 350, May 12, 1923, contaimng the Regulations for the Control of 
Diseases and Parasitic Insects of Agricultural Crops — It has been rendered com¬ 
pulsory for the agricultural bodies of every province to adopt the most suitable 
measures for carrying out studies and research respecting — the injuries done to 
agricultural crops by cryptogamic diseases and insects; easily procmable anti- 
ciyptogamic mixtures and fungicides; the propagation and protection of use¬ 
ful birds and insects ; making collections of paiasitic cryiitogaiUvS, injurious 
insects and useful insects (Art 2). The agricultural bodicvS of every province 
should devise means to prevent injurievS from diseases and insects and make this 
control the subject of a report to the local authorities who shall inform the pub¬ 
lic thereof (Art. 3). When it is necessary, the Head of the local Authorities 
shah order the population: — to carry out in common the preventive and control 
measures advised by the agricultural bodies; to collect by subscription the funds 
necessary and above those allocated for these purposes out of the public funds 
of the (hstrict he has the right of inspecting and requisitioning labour (Art. 4-5). 
Imported plants and seeds must be inspected and disinfected on their arrival 
m China (Art. 10), Methods of prevention and control that have proved effi¬ 
cacious must be widely difiused (Art. ii). The present regulations shall also 
apply to parasites and enemies other than cryptogams and insects. (Ibidem^ 
No. 50). 

456. Spain* R(ryal Deme (March 1924) for the Control of the Enemies 
and Diseases of Pofest Trees, — The Ministerio de Fomento in conjunction 
withtlm Serricio de Estudio y IBsrtincidn de Pkgas Eorestales shall strange 
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for * a) tile drawing up, or amendment, of the hst of forest foes and parasites, 
mentionmg the species attached and the places where they grow: b) the adop¬ 
tion of prophylactic measures (the prohibition and regulation of the importa¬ 
tion circulation, and sale of seeds, plants, timber, etc coming from zones known 
to be infected) and keeping in mind the obhgations assumed mthe international 
Conventions to which Spain may have taken part, c) the disinfection and con¬ 
trol measures to be adopted in the case of every disease and pest; d) the com¬ 
pulsory apphcation by the proprietors of the treatment they consider most 
effectual agamst such insects and enemies of forest trees as threaten to spread 
the contagion beyond the boundaries of their property (Art i) 

The “Ayuntamientos (Municipal Councils) shall be obhged to notify to the 
** Du'eccidn general de Agncultura y Montes ” any pest, or disease, occurring 
in the woods of the municipal territory (Art 2) The “ Ministeiio de Fomento 

shall undertake at its own expense to direct the control work whenever it thinks 
it necessary, either on account of the character, or the importance, of the pest. 
It may also contribute to the expense of carrying out the treatments effected 
by the mumcipahties and by private mdividuals to the extent of providmg the 
necessary materials It shall continue to assist in the systematic study of 
the pests attacking forest trees by populansmg the treatments that this study 
has proved to be effective (Art 3). 

The owners of woods that have been attacked by pests, or contagious di¬ 
seases, may form Associations for protection on the request of three-quarters 
of the owners, or of the proprietors of more than one half ot the area to which the 
protection is to extend The formation of such associations may be rendered 
compulsory by the " Mmisteno de Fomento (Art 4) 

The Ministeno de Fomento ” shall issue, m the case of every enemy, 
or disease that appears, a special Royal Order fixing the best tune and methods 
of the control of the said pest or disease (Art 6). [Gaceta de Madrid, March 13, 
1924) 

The Royal Decree [March 13,1924) requiring the ** Mmisteno de Fomento ” 
ceed to the Eradication of ** lagarta feluda '' [Lymantna dispar) which is attack¬ 
ing the Oak-Woods of Villanueva de Cordoba and of its Vicinity, has been is¬ 
sued m accordance with Art 6 of the preceding decree. A mixture of tar and 
petrolemn has been selected for apphcation in the autumn-wmter campaign 
for the control of the ** plaston '' (eggs) The said campaign shall be con¬ 
tinued from August 15 to the 1 of March following, until the zone in question is 
declared free from the pest Independently of the said campaign, another 
campaign shall be undertaken every year, m April for the control of the young 
larvae that have just hatched out and are infesting the hedges or other boun¬ 
daries between the estates, since these caterpillars cannot be destroyed by the 
previously mentioned campaign (J6tim,’March 15, 1924). 

457 France. Decree March 24, 1924* Instituting a Register-Catalogue of 
the Pedigree Bocks of French Breeds of Live-Stock, to he followed by an Order 
fixing the Conditions of Entry on the said Register Catalogue. —• This Decree gives 
an extract from the report of the Session held in March 18, 1924, by the 
superior Commission of Pedigree-Books which extract gives the approved 
standard for any given breed of animal. It is necessary to avoid mentioning 
characters that apply equally well to all fairly well-shaped animals of the 
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species and only to give the typical points which are really characteiistic of 
the breed and represent the type and its aptitudes It is advised that a 
descni)tion should further be given of : i) the disqualifications ; z) the vSpc'cial 
chnraciers lequiied in breeding-auiinals. {Bulletin de VOjtice des Rcm^ci^nemcnh 
Palis, April 1924}). 

Ordiv (March 2*^, x<>2-j) diUnbutmtr the HortwuUiiral Establishments and the 
Establishments for Agnmltural Products of Plant Origin amongst the various 
Phylopathological Arrondissements ** {Journal official, March 25, 192^), 

Agriculture %n Different Countries, 

458. Development of Tropical Agriculture, — The establishment of 
the Imperial College of Tropical Agiicultuie indicates a marked step in the 
advancement of tropical agricultural development The fact that researches 
of men of science have saved the agriculturist and the community immense 
sums of money, has already been proved in Burope, United States, India and 
other parts of the world Wliere the ravages of diseases and insect pests have 
hitherto been responsible for severe ciop losses It is evident that science is 
slowly gaining control over the devastative forces of nature But applied to 
tropical agiicultuie, what does this demand ? — the training not only of 
specialist and reseaich woikers and the man who will keep the ciops fiee from 
disease, but also of students along hnes as summed up in the Prospectus of the 
Imperial College : “ the object of tlie College is to afford general instruction in 
tropical agriculture, to give opportunities for thorough training in the science 
and practice of the subject, to those students intending to become tropical 
planters, investigators or experts in different branches of agricultural science 
or teclmology, and at the same time to provide facilities for the study of 
tropical agricultural subjects on the part of graduates from other Universities 
and colleges who desire to acquire knowledge of these subjects in tropical 
surroundings 

This is essentially an educational as well as a rcvsearch Inslilnte, and the 
permanent building will be ecj^uippcd as a “ model home of vScietice on a site 
of 84 acres with bolanh'ul, tuycological, entoiuological and cheinicul laborato¬ 
ries attached. On the site in the grounds, a model vsngar factory will be built 
during the summer, thanks to the oollilioratiou of the Britisli sugar m4iclii- 
nery uiauufacturcrs. 

Trinidad has been vSelectcd for reason of the fertile soil, very varied in 
nature and therefore vsuitable for crops of every land of tropical produce. 

The interest which has been aroused in other troiiical countries is evident 
from Uie fact that the JR.hodes Trustees which represent Canada, Australia and 
South Africa, have given a generous contribution, and support has also been 
urged in Sierra Ueone and Nigeria. As regards Buropean affliation, the fact 
that the British Cotton Growing Association is making the Imperial College, 
the headquarters for training their experts and has free studentslups at their 
disposal, speaks for itself. 

It is Considered that a young man trained at the College for 3 years 
f^Sttowtdby 2 years on a plantation, will prove more eflScient than one who has 
years a plantation alone... It might be worth while for some of 
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those responsible for the management of estates to visit the College to acquaint 
themselves with the latest news on fertilisers and other matters of importance 

It will be by its success in promoting the welfare of agriculture and of the 
industries that arise directly out of it that the College will be judged (Abstract 
from address dehvered by Sir Arthur Shipley in connection with the Imperial 
College of Tropical Agriculture, Tnnidad (i), Jan. 8, 1924) 

Note — The courses of agntulture have been arranged with a view to 
afEording broad general knowledge of the principles of crop production, includmg 
the preparation and tilling of fhe land, planting, reaping and preparation ot 
the principal tropical crops, control of diseases and pests, care maintenance 
of farm animals, farm implements, and related subjects (Prospectus, Imperial 
College of Tropical Agriculture St Augustine, Trinidad, 1923 (London 
Offices, 14 Trinity Square, Tondon B C 3). 

459 Tfeahse on Modern Agriculture — As Prof G RainERI (ex-Minister 
of Agriculture) states in the introduction, the volume under examination sets 
forth the scientific practices that are based on the proved results of modem 
experimental work In this book are to be found ’ the details of applied me¬ 
chanics which from its rapid progress of recent years has brought about one 
of the most effective innovations in the cultivation of the soil; the details 
connected with soil improvement by means of the apphcation of artificial 
manures and even the principles of genetics This book is of an essentially 
practical character, as the author states, and is mtended for agriculturists 
much more than for schools* 

The crops considered are : wheat, rye, barley, oats, rice, maize, sorghum, 
forages, meadows and pastures of red clover, ladin (Tyrolese) clover, hybrid 
clover, lucerne, lupins, lotus and broom, wild lupin, sulla, herbs, hemp, flax, 
tobacco, mint, sugar-beets, potatoes, tomatoes, rice, rape and mustard. 

In the case of every plant are considered: its botanical characters and va¬ 
rieties, the climatic and soil it requires, its place in rotation, the preparation of 
the ground, manuring, seeding and seeds, methods of sowing, cultural opera¬ 
tions, harvesting, unfavourable conditions, vegetable and animal parasites. 
The technique of the cultural operations is considered in relation to the 
differrent climatic conditions. In the chapter dealing with meadow cultivation, 
the Cremascan silo is described and reference is made to experiments in 
feeding dairy cows on silage hay, (BassiE AgncoUura d’oggi, pp VIII +583.. 
Piacenza C. Tarantola, 1924). 

460. Worlds* Wheal Production ,—In comparing the unit wheat production 
of the difierent countries of the world, the proportion of the area under wheat 
must be taken into consideration Industrial countries that obtain foreign 
wheat at low cost (England, Denmark, Belgium and Germany) sow wheat only 
on a small proportion of their area and sdect on the most suitable soils where 
the conditions are favourable to high crop yield. On the other hand* protec¬ 
tionist countries, where industry has made less progress, sow wheat everywhere, 
even on poor land* If they were to concentrate wheat-growing on intensively 
cultivated soil, these countries would obtain the same unit production as the 
other but they would be obliged to purchase most of the wheat consumed. 


^(I) See also IS. 1922, No. 36% and JR, 1913, p. 253 aud P* 
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Ie countries where wheat is largely cultivated, the crops have not increased 
pan passu with the demands. This discrepancy is not so much due to the in¬ 
creased population, as to the contmually rising consumption per head owing to 
the higher standard of living and the greater wealth, with the growth of the 
urban and industrial population wheat is being substituted, to an ever-increas¬ 
ing extent, for the inferior cereals (rye, maize, etc) (R. MussEX, Comptes 
rendus de VAcadSmte d^AgncuUure de France, Stance of January 16, 1923). 

461, French West Africa, — ColomsaHon %n the Kamevoom. — Many 
data on this subject are given by the work entitled Commissariat de la R^pu- 
blique Fran^aise au Cameroun Guide de la Colonisation au Camerun ” 
(pp. 165. diagr 3, maps 4, 39 photographs Larose, Paris, 1923) which includes 
the following chapters Physical geography — History — Human geography 
— How to travel in the Kamerun — Means of communication and modes 
of transport — Administrative organisation — Life in Kamerun — Land 
and minmg legislation — Agriculture — Industry, and commerce — Customs 
regulations — Administrative appointments 

462. Argentina. The Wool Po$it%on — The feature of the Argentine wool 
year 1922-23 was the keen demand from all centres, and that practically no 
stocks of any grade were left in the country at tlie end of the season (30th Sep¬ 
tember) Only two years ago there were large accumulations of unsold wool for 
which there was practically no demand at any price 

Dunng the past three years (ending 30th September) exports of wool 
amounted to 314 905 bales (each of about 925 lbs) in 1920-21, 474 776 bales 
in 1921-22 and 358 786 bales in 1922-23 In the two former years Germany 
was the largest individual buyer, but last year the United States took first 
place, with about 90 000 bales, closely followed by France and Germany, tlxe 
United Kingdom coming next with a Httle more than 50 000 

All indications point to remunerative prices for the 1923-24 clip, and it is 
estimated that there will be a shortage of about 20 per cent in production, as 
compared with 1922-23, due to bad weather and heavy snow in several 
provinces and also to reckless slaughtering of animals throughout the country 
for meat trade. The most recent census, in fact, shows tliat on 3cst De¬ 
cember 1922, the number of sheep in the Argentine Republic was 30 670 000 
as compared with ^3 million at the previous enumeration (1914) and 
75 milEon in 1895. {The AgncuUuml Market Report^ Vol XXI, No. 13, p. 2, 
London, 1924) 

^63. Australia, New Irrigation Works. — The irrigation works on tlie 
Murray River, now under construction, wiE probably involve an expenditure of 
ten milhon pounds, The principal work now engaging the attention of the 
consiruciing authorities, New South Wales and Victoria, is the Hume reservoir 
situated half a mile below the point where the Milta Mitta Rivet joins the 
Murray. The embankment will be 3600 feet in length * the water depth wiU 
be 73 ft on the Victorian side, increased to 94 ft in the river channel. The 
storage will rank amongst one of the greatest in the world. 

^ Two large storage basins will be constructed, and when completed ^he 
. depth of the river will be maiutained by a series of 35 weirs and locks, so that 
the Ml lengiji of the stream may be open for navigation throughout the 
yeir. This will, cheapen transport tp the coast of products intended for 
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shipment overseas {Journal of Royal Society of Arts, Vol. I/XXII, No 3720, 
pp. 270-271 London, 1924) 

464 Brazil. Onwn-Growing m Rto Grande do Sul — About twenty years 
ago, onion-growing was begun at Arzail (Municipio di Sio Grande) on account 
of the large sums it brings in At the present time, there are 2100 hectares un¬ 
der onions, 21 00 tons are produced, most of the crop being exported Many 
varieties of onion are cultivated but for export only those with average-sized 
bulbs and of good keeping qualities are grown: branca de Setubal pery- 
forme amarella “ saloia etc The onions are cultivated in sandy soils 
corrected by the application of orgamc manures Out of the 1919-1920 
crops, 8759 tons were exported The price vanes, according to the season of 
the year from o i to i 5 milreis per kg {Revtsta agncola, industrial e commercial, 
Mineira, Vol I, Part 3, Bello Honzonte) 

465 Bulgaria. Cultivation of Roses for Perfume — Rose-growmg was 
introduced mto Bulgaria by the Turks Two species are cultivated: Rosa da- 
mascena (with red flowers) and R alba (with white flowers) The rose-bushes 
are cultivated in the “ rosova dohna (valley of roses) which occupies a stretch 
of slightly undulating ground between the Balkans and the Sredna-Gora Mts 
It is shut in by chains of mountams that protect it from the North and the South 
winds and is well irngated by the rivers Tundgia and Strevna The mild 
climate and the soft, permeable, alluvial soil make the valley an ideal place for 
growmg roses for perfume 

The methods of cultivation are, however, primitive, and as the land has 
been worked for centuries, it no longer yields satisfactory returns. 

The rose-bushes produce on an average 30 to 35 tons of flowers per hectare ; 
the most prohfic yield as much as 50 tons, while only 12-15 tons are obtained 
from old stocks The roses are grown as an unmixed crop The largest centres 
are the districts of Kaenlik, Karlovo, Cirpau, Fihppopoli, and Stars-Zagora. 
The area under cultivation mcreased from 3016 hectares, in 1889 to 7666 hect¬ 
ares in 1899 and 7666 in 1911. In 1908 there were 20 096 rose-gardens each 
of an average area of 38 ** ares The largest surface cultivated was in 1917 
(8964 hectares), this rose in 1920 to 6357 hectares. During the War, labour 
was wantmg; therefore the rose-gardens, although the plants become too old 
to bear well after 10 years, were not reconstructed Another factor contributing 
to this neglect is the fact that essence of rose is often adulterated with inferior 
essences [Geranium, Pelargonium, Ferulago galhanifera, etc). 

The rose-season lasts from the middle of May to the middle of June. The 
flowers are gathered between 4 and 8 in the morning, while they are still 
covered with dew (for in this way the scent is best preserved), and carried in 
sacks to the distillery. 

The distillation is carried out in primitive alambics or at small modern 
factories The first tend to disappear, at the present time, there are 12 well- 
equipped distilleries supplied with caldrons which can contain 200 to 2000 kg 
of roses The primitive distilleries only possessed a few alambics of copper 
with stoves burning wood , the alambics were 15 m. high and could contain 8 
to 15 kg of roses and 70 litres of water Distillation was carried out within 24 
hours after the roses were gathered, otherwise the flowers were spoilt 

In the modem factories, in addition to the ordinary rose essence, the con- 
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cent rated essence and the rosea ” essence are made The conceiiliatecl fonn 
(extracted with l>enziiie) has a waxy consistency and a strong vsoeiit very 
similar to that oC the rose. The Oarnier factoiy, where tins concentrated 
essence was invented, makes nothitig else, the products are, however, txiniod <nii 
by other factoiics, “ Rosea ** is a new product prepared in the faototy oE the 
Bros. Crisi:c)VX, by means of cold extraction with light benzine, fiomllie rose¬ 
water of the hrst working. It is a brown Hqmd, obtained, it appears, at the 
rate of 400 gm per 1000 hires of rose-water. 

Until 1911, the weight of flowers produced was around 12 000 tons per 
annum In 1911, 747 700 muscah were obtained (i inuscalo 4.8 gm.) 
corresponding to 3589 kg. of essence; in 1920, 1634 kg.; in ujzt, about 
1500 kg., and in 1922 over 2000 kg The essence trade is in the hands 
of a few large dealers who export the products chiefly to the United States and 
to France, 

The price (697 gold levas ** per kg in 1905 and 1795 gold levas ** in 
1911), vanes around 20000-24000 paper levas, which when converted into 
gold “ levas is less than the pre-war price. 

A law (August 9, 19122) has been passed with the object of organising 
the production of, and trade in these essences by means of Producers* Co-oper- 
atives assisted by Agricultural Banks which will make loans-in land securities 
for the buildmg of modem distillenes This law has instituted Experiment 
Stations and Fields, and provides for the presentation of prizes and the granting 
of subsidies to cooperative distilleries (B MoREScni Giovnale d% AgneoUma 
dBlla Domenica, year XXXIII, No. 46, p 373 Piacenza). 

466 China. Ex-pofts of AgncuUmal CommodiUes from Manchitna via Vladt,- 
vosioh, — From November i, 1922 to October 31, 1923 these consisted of 
780 million pounds of soya beans, 72 000 bushels of wheat, 8 million x^ounds 
of hemp seed, 3 million pounds of millet and 32 million pounds of bean oil in 
bulk and 26<) thousand pounds in barrels {Crops and Markets, If. S. DepL 
Agnc., Washington, March 35, i9'24)* 

467. Cuba. Tobacco Growmg — B. B Pazuirioan, givOvS a detailed 
account of tobacco growing in Cubti under the following heads: Bo¬ 
tanical, chemical and histological, tobacco zones ni Cuba, climate, soils, lert- 
ilisers, seed beds, preparation of fltids, construction of shade tents, transplant¬ 
ing, cultivation and watering, toi>ping and suckoring, harvesting, poling and 
stiinging, construction of bams, seed selection, diseases and pests, cost of 
production. {The Philippine Agnculitwal Review, Vol XVI, No. 3, ^ip. 174-196, 
plates ir, Manila, 1923) 

468 Federated Malay States. Cultivation of Oranges in the Malay 
Peninsula ~ Hitherto it has been generally considered that the Malay Pe¬ 
ninsula IS not suitable for growing oranges ; the results obtained have not been 
satisfactory as regards quality. From recent experiments made in Singapore, 
however, it has been deflnilely proved that when propagated by marcottage 
tod careful attention is given to stock, eradication of weeds, and tilth, oranges 
to otyfcained of superior quality, equal in size to the best imported varieties 
tod good flavour, The plants at present yield an average of 200 catties 
(jr osiSty ia^.6 lb.) per t-to, tod the author considers that these results are sufifl- 
cfently to^Jsoursge cultivation on a latge scale. A general survey 
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of the methods of cultivation advisable is given by (F G. Spring. 4^ The 
Malay mi Agnmlinral Journal, Vol. XI, No 4, p. 74 Kuala Lumpur, 1923), 

4(69. United States* Crop Pyoduction per Capita. — Falling crop pro¬ 
duction in 1 elation to the population is indicated by comparisons made by the 
U S Department of Agriculture The average mass of crop production for 
1910-1914 being regarded as represented by 100, the average for the five years 
1935-1919 was 99,6, for the four years 1920-1923,95 2, and 1923 has a relative 
standing of 930. Decline began after 1895-1899, Before that period there 
was increase per capita since 1890, when the departments comparisons began 

These results are determined by index numbers of crop production, based 
on the combined production of 10 crops (maize, wheat, oats, barley, rye, buck¬ 
wheat, potatoes, hay, tobacco and cotton) which have more than 95 % of 
the total acreage of all crops, and therefore represent the changes in total pro¬ 
duction. The following index numbers of total production are obtained by 
applying a constant average price to the yearly pioduction of each crop; 1890- 

18941, 62,0 1895-1899, 780 — 1900-1904, 84.5—1905-1909, 94.0 IQTO- 

1914, 100 — 1915-1910, T08.0 — T920-1923 (4 years), 109,0 — 1923, 1090* 
The basis, or 100, is the average for the five pre-war years 1910-1914. [Crops 
mid Maihets, U S, Dept A^ric , Vol. i, Supplement No. 2, February 1924), 

470. Imports of Forage Plant Seeds %nio the United States from July t, 1923 
to Fehruary 29^ 1924 — Reported by the Seed Laboratory of the Bureau of 
Plant Industry * Red clover 17 176 500 lb; Alfalfa 10078 000 lb, Alsike clo¬ 
ver 8341 000 lb ; Crimson clover 6748900 lb, Rape 5366800 lb. Hairy 
vetch 2 |oj 200 lb.; English rye grass 1 664 000 lb; White clover 1 106100 
lb, Chewings fescue 948 400 lb; Itahan rye grass 916100 lb., Canada blue 
grass 602 100 lb.; Orchard grass 578 100 lb, Spring vetch 576 700 lb, Broom- 
corn millet 560 900 lb. (Crops and Markets, U. S. Dept Agno, Washington, 
March 15, 192.-1). 

471. Cotton Consumption in the XJmied States. — This is continually in¬ 
creasing. In 1921-22 the exports amounted to 6338000 bales (500 lb) out 
of a total output of ti 495 000 bales; in 1922-23 the figures were ii 248 000 
bales exported out of 70 65000 bales In 1909-1919, ten new cotton factories 
were started with 10 000 employees in Georgia and 30 with 20 000 employees 
in Noitlj Carolina. [VAgronomie Coloniale, Year 10, No. 73, p. 25. Paris, 1924)- 

472. DomesHc Anmalsin the States. —In January 1924 the average value per 
head was estimated as follows: horses 18 263 000 at $ 64 41 ; mules 5 436 000 
at $ 84,20 ; cows 24 675 000 at $ 52,16; other cattle 42 126 000 at $ 24.99 ; 
sheep 38 36X 000 at $7.88; pigs 65 501 000 at $9*75 ^l^s includes stock in 
addition to those on tlie farms, either in the towns or in the villages. The 
census for 1920 shows with reference to the last named: — horses i 705 611; 
mules 378 250 ; cattle 2 in 527; sheep 450 042; pigs 2 638 389 [Crops and 
Markets, U. S. Department of Agriculture, Vol. i. No. x, Supplement No. 2. 
Washington, Feb. 1924). 

473. Poultry Breedzng. — This has made rapid progress ,* and in 1923 
the produce was valued at Xoig million dollars, 1. e. about 17 % of the total 
animal products* The industry is the furthest developed between the Missis* 
sipi river and ilie Rocky Motmtains and between Oklahoma and Canada. The 
estimated value for egg produce in 1923 was 599 tnilHon dollars and for fowls 
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420 million dollars. The tinmher of hens on the farms in Jannaiy 1024 is 
estimated at 500 000 [Crops and Markets, U S DvpufUncut of A*^,pHtiituu , 
Vol. 1, No I Snpplcnictit No. 2. Washington, Feb 1024) 

471 Finland, Tnnher Resources and Home Consumption - Aet'oulins* to 
praticulars recently published by the Finnish Forest Resean'h riislttnt<% about 
63 minion acres, or 73 5 pet cent, of the total aioa of the eouiiliy, is eo'v t‘iv<l with 
forests. Of the cubic content of the foiCvSts, redwood aceounlvS for 5 > > pot e( nt., 
whitcwood 24.9 per cent., birch 16 8 per cent, alder 1.5 ]X‘i cent , and aspen 
0 2 per cent. The total supply of timber (bailc included) in Uk* coiiiitiy 
amounts to about 57 696 million cubic feet, which considerably exee<‘ds liu^ 
timber supply of Sweden, CvSlimated at 45 479 million cubic fec‘t 1 'he 
annual consumption should amount at the utmost to 1412 million t'ubie 
feet As the growth was calculated to be 1553 million cubic f(‘ei, the <'onstnnp- 
tion should be less than the giowth The trees of middle age, in nhit'll tlu‘ 
growth is largest, proportionately preponderate in the Finnish foiest. (/ hr 
Board of Trade Journal, Ivondon, April 3id, 

475. France* Enquiry respecting WokmeiPs Gardens. - - liucjuines will 
be sent by the Ministry of Agriculture to tlie Directors of AgricutUiral Set vices 
in the various Departments 

These number as follows Ain 1032 —Aisne, about 3400 — AlHer 1500 - 
Alpes Basses A 197—Haute A 470^—ArdMie 60 — ArdemiCvS 3000 - Atuge 
28—Aube 494 — Aude 399 — Bouclies-du-Rhone 379 — Calvados r/o 
Chareiite 20 — Charente-Inferieure 244 — Cher 820 — Cole d*Or 421 — 
Creuse 16 — Doubs, about 700 — Drdme T24 — Kure 539 — I 5 uto*el J^oiie 
714 — Fimst^^re 369 — Card 303 — Hautc-Garomie 57 • Tile vi Vilaim^ 

545 — Indre 108 — Indre-ctTxiire 380 — IsCtc J047 — handes ul>oul 
200 — Loir-et-Cher 133 — Loire 4695 — Ilautc-Loiie 128 — Lotte lufe- 
iieure 130 — Loire! 531 — Lot-et-(hironne x8 — Maine-et-Loir 3<i3o - 
Manche 426 — Marne 508 — Haule-Matne 394 ~ Mayotiee 43b « Meut- 
the-el-Moselle 310 — Meuse 1051 — Morbihan 44 and ganlenets attached 
to the X^ativS-Otleans Railway Company - Nord 3374 -- Oise 3(>» 
Ome 812 Pas-de-Caluis j 6()8 — Fuy-de-Ddnie 71 • - Pyrenees-OtJeti- 
tales 84 — Territoire de Belfort 300 — Rhone 4<)oo - Ilante-Haone 30 

— 8adnc et-Loire 4000 — Suilhe 820 — Bavoie 723 — XIauU* Hnvok* 

— Seine 5592 — Seiue-XnfiSrieure 1034 — vSeiue-et -Marne 23112 Seine- 
et-Oisc 5000 — Deux Sc'vtes 200 — Somme 23()0 Tarn {larg<‘ immber 
but no piedsc rccoid available)—Tanx-et-Garonne 180 — Vaucluse Hx 
Haute-Vienne 62 — Yoime 1 200 — Moselle 940 — BavS-X<lun 340 — IJaut -Rliiu 
4365 Only one is to be found in tlie Alpes-MaritimcvS and none in the follow¬ 
ing Departments — Xlautes-X^yren^es, Var, Viemie. The area under culti¬ 
vation IS in these cases very limited. Some are freehold property, others lei 
at very low prices, and others put up for sale, [Bulletin de VOpfice des JRensei- 
gnemenis agncoles, No. X2. Paris, April 1924). 

476 Xndo-China* Economic Conditions of Cambodia, These axe 
ciearly presented by M E. di^ Camfocasso (Economic Museum at 

Enoxn-PeJm) in bis work he Camhodge dconomique, reproduced in the BulUiin 
doommqfm d& VXnd(hCUm, XXVI, No* 162, pp. 355-4n + x pWe* 
BCanoi-ISaphong, Sept-Oct* X923* 
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The article opens with a brief survey of the geographical situation and the 
economic and admmistiative conditions. This is followed by a discussion on 
the vaiious products •— 

Category A , Products that can be directly used and which form the object 
of regular trade: i) Indusliial products of animal origin laquer, silk, hides 
for tanning, featheis, inother-of-pcarl shells, and horns, tortoise shell ; 2) Food 
products of animal origin: dried and salted fresh-water fish, smoked fish, 
dried sea-fish, nuoc nam and “ prahkok’ ’ (fish sauces), fish glues , 3) In¬ 
dustrial products of plant origin . cotton, kapok, various kinds of fibres, straw- 
mats, ropes, palm-leaf baskets, tobacco, cotton-seed oil, soap, cotton-seed cake, 
castor oil, indigo, foiestry products, timber, oleo-resiii, resin, guttepercha, lac¬ 
quer, mix-vomica, barks for dyeing, bamboos, Malacca canes, nce-straw cloth, 
4) P'ood products of plant origin, rice, maize, soy-beans and sesame, palm sugar, 
sugar cane, cardamom pepper, capsicums , 5) Mineral products * fine stone from 
Failin, plaster ; 6) Products of the small artistic industries: Cambodian objects 
of art cabinet-work, statues, pictures, sculpture, cast metal objects goldsmith’s 
work. 

Category B. Products that are not of immediate use, but can be worked 
up: mineral iron, Pursat marble (pagodite), bat-guano, phosphates, fish fer¬ 
tilisers. 

Prom the author’s study, it is clear that Cambodia is in full development, 
as indeed is proved by the following data. From 1912 to 1922, the public re¬ 
venues rose from 3 918 269 to 7 707 657 “ piastres ”, while the expenses rose 
from 3 84T .143 to 7 591 170 ” piastres ”, being thus nearly double The home 
and foreign export trade which was 28 million francs in 1912, increased to 144 5 
millionin 1912. In the course of the last few years, the authorities of the 
X^iblic Works have done a great deal in the way of road-making, the network of 
colonial roads and local paved thoroughfares which extended for 436 km in 
1912, had increased to 1613 km. in 1922, while the extent of unpaved roads rose 
in the .same period from 358 to 770. Another 2000 km. of road have been sur¬ 
veyed and will shortly be begun. If we remember that in order to keep 
these roads above the maximum level of the water, it is necessary to make them 
on embankments, we shall have some idea of the magnitude of the task accom¬ 
plished. The freights carried by the steamers of the port of Pnom-Penh in¬ 
creased from 291 000 tons in 1913, to 461 000 tons in 1921 ; the trade by sail¬ 
ing-boat is still greater, and is slightly increasing in spite of the competition of 
the steamboats. 

Cambodia has great prospects of future development, as is shown by the 
work in question which supplies interesting information respecting the products 
of the soil and the waters of the country. 

477. Italy* Production of Fresh Forage in Southern Italy, — In Ko. x, 
1924, of the Rivista di motemia (Portid) Prof IB. PanTaneixi, Director of 
Agricultural Experiment Station at Bari, statest ha the has succeeded in growing 
at the said Station, without any irrigation, a series of different forage crops from 
seed sown at ttte right season, so that fr^ fodder could be obtained throughout 
the entire year, except during 40 days, dating from about July 10 to August 20 
The luc<we did well when culrivated on deep soil; sulla is already well known, 
although not widely grown. Wild lupin, now little cultivated, might 1 ^, 
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more grown, and also iDroom, and red clover. From the latter, some cuilitigs 
were obtained at the Station even between November and Maicli, which is tlu^ 
time when green forage is scaicest A large amount of fresh forage can also 
be obtained from trees the olive (in winter), poplar, steins of the prickly ]X'ai 
(in summer) and csx)ecially from polled mulberry-trees. The waste ])i<)ducts 
of kitchen-gardens are also very useful for forage 

^78 liahan Malting Bavley — Prof N Bnizi has been working for many 
years in order to obtain good malting barley by crossing local varietiOvS (>f two- 
rowed barley with foreign varieties The Italian barleys used in the rcvSean'liCvS 
arc already hardy, or have become acclimatised, but possess serious defects 
as regards malt production, whereas the foreign varieliCwS, although eminently 
satisfactory from the malting point of view, are either late, or much subject 
to rust-attack Prof Brizi has confined Ins attention to two types, and since 
1916, has specially studied a hybiid resulting from a croSvS between “ ( 3 rzola 
bolognese ” and Orzo inglesc provisionally called 273 P V I'liis hybrid 
has now been tested with good results in Lombardy, Picdmonte (above* Pine* 
rolo at I 600 m), in Tuscany and Bmilia It is a polyhybnd very similar to 
Primus bears a heavy crop, ripens very early and is almowSt entirely 
immune to rusts The barley is most suitable for malting and brewing as the 
re|)eated trials have proved In 1924, it was intended to begin making tests 
on a large scale and of an agricultural character. {Anmiano ddPhliUizume 
agmna A Ponti, Vol XIII, 1917, Vol XIV 1919; Vol XVI, 1923, Milan). 

479 New Methods of Collecting and Drying Silk-worm Cocoons. — Before 
the War, silk*wotm cocoons weie collected and dried in Italy by the proprietors 
of the spinning-basins, or by large dealers usually working in cooperation with 
a spnming-mill Since the War, however, the conditions have changed owing 
partly to the great development of co-operative societies for spinuuig, conserv¬ 
ing and selling cocoons (especially in Veneto and the new provmcCvS) and part¬ 
ly to the Bloving effected by the silk-wotnx rearers with a view to selling their 
products themselves and under the best market conditions. The Dryers' 
Industry has found itself compelled to follow tlxis new movemeni by supplying 
stoves with limited, or Hmitablo output that are simple, easy to operate and 
take up little space. Of the many manufacturing firms that havt* trieci to 
meet tliese demands, the Movmicnto agncolo (Milan, March 15-April 1, 
mentions the Anoniina Lombarda Bssiccatoi automatioi Biatichi-Dubini 
and Xachel of Milan which makes a drier called the Bsvsicatoio Simpless: 

/|8o. Industry of Canned Food Products %n Italy. — This is in tlie Imnds of 
381 factories of which 105 are in Campania, and 99 in BJniilia ; the number of 
workers employed is about 60 000. The annual output of tinned tomatoes 
is some 600000 quintals , about 400000 quintals of vegetables, and roo 000 
♦tons qf fruit are tinned. 

481. Tcheko-Slovakia* Present Conditions of AgricuMwe, — According 
to the census of February 15,1921, the population of Tcheko-Slovakia amounts 
t?o 6ir Qoo persons of whom 39.6 % are engaged in agriculture and 38*8 % 
^ i^utoy etc. In Ciecho-Slovakia, agriculture absorbs 60.6 % of the popuito*^ 
ht %tb 4 ;arpatl^im Russia, it occupies 67,8 %. 
t6 tjbe #ver^ea nature of the country, the moet Varied method^ 
, eM ^ In ihe motmtainous 
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Slovakia, and in Sub-Carpathian Russia, sheep-rearing is combined with the 
cultivation of potatoes for alcohol and starch, on the plains, most of the ground 
is arable land and cultivated intensively, especially in the river valleys, where 
sugar beets, wheat and barley are tlxe clnef crops 

In 1923, the total area of the country (14 037 419 hectares) was apportioned 
as follows * arable land 42 05 % — meadows 9 87 % —kitchen-gardens o.X2 % 
— orchards etc o 93 % —vineyards o 12 % — pastures 3.58 % — woodlands 
33 17 % — ponds, lakes, marshes 0.56 % — land that has been built over 
and waste ground 4 60 % In the same year, there were 3 187 396 hectares 
under cereals, (870 thousand hectares were under rye, 842 thousand under oats; 
687 thousand hectares under barley, 609 thousand under wheat, 161 thousand 
under maize, etc ), the industrial crops covered 56 707 hectares (dax, and hemp 
12 thousand, hops 8 thousand hectares, etc), kitchen-gardens 31 689 (24 thou¬ 
sand hectares being under cabbages), pulse crops 191 768 hectares ; tuber, or 
root crops 1005 364 (potatoes 636 thousand hectares, sugar-beets 232 thousand; 
forage-beets 102 thousand etc.), forage crops covered 1187 363 hectares (clo¬ 
vers 812 thousand); crops for seed, chiefly sugar-beets 6127 hectares, fallow 
land occupied 236 508 hectares. 

The period 1914-1918, had the worst eflect upon agricultural conditions; 
tlie number of horses fell 15 % and that of the cattle 5 % etc The average 
unit production of wheat declined from 174 quintals per hectare in 1903-13, 
to 8.6 quintals per hectare in 1918 Since that date, matters have continually 
improved, so tliat in 1923, the average production of quintals per hectare was: 
winter wheat 16,4—spting wheat 154 rye 154 — barley 17.5 — oats 
14.9 — potatoes 992 — sugar beets 221.9. 

The Ministry of Agriculture has drawn up a scheme of insurance against 
hail, fire and the deatli of live-stock. Insurance will be compulsory, but the 
rates are very low. 

The number of hectares of land requiring improvement has been estimated 
at 1.5 mllhon. 

In all the Tcheko countries, and to a still larger extent in Tcheko-Slovakia, 
and Sub-Carpathian Russia, large estates are the rule, but owmg to the great 
social advantages of tlie small holding, a series of laws enabling the agriculturist 
to acquire small properties were passed between November 19, 1918 and June 
30, 1922. The largest number of live-stock per hectare is reared in the small 
holdings. {Pubheatton of the Ministry of Agriculture of the teheho^Slovakian Re^ 
public, Prague, February i, 1924). , 

482 Tripolitania. Agriculture and Viticulture in Cyrenaica, ~ Cyremica, 
properly so-called, has less than 200 000 inhabitants (less than 30 per km^), 
whoser chief industry is the care of travelKng flocks of sheep The agriculture 
of the country is lifted almost exclusively to sowing and reaping the barley 
crops and tending the luxuriant orchards that occupy the gardens of the hou¬ 
ses In the woody zone of the plateau, oHve-trees perhaps torthe number of 
2 million are to be found but they have relapsed almost into a wild condition 
and no one troubles to gather their often heavy crop of stnall fruits. ^ 

. The plateau of Barca, taken as a whole, has a cardc structure’ and fades; 
wherever the limestone comes to the surface, no crops can be cultivated. ■ In, 
the valleys, there are accumulations of the decalcified red soil which, 
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somewliat difficult to work, contains plenty of fertilising elements. Some of 
the valleys are very small while others, like B 1 Merg (30 000 hectares), are very 
large 

Viticulture is thoroughly primitive There are few regular vineyards and 
these are to be found almOvSt exclusively near Bengasi where they were planted 
by the Italians Vines are, however, very coimuonly grown in the gaidenn that 
exist 111 the inhabited centres of the coast and the northern slope of the Barca 
plateau, while they are dotted about wherever there are spiings, caravan halt¬ 
ing-places, or military forts The Arab only plants the vines and gathers the 
fruit, he never woiks, or manures the soil, neither does he prune the slocks; 
but his half-wild vines are laden with bunches and the fiuii is frequently very 
jSne All the grapes are table-fruit, an unsuccessful attempt was lately made 
to rise them for wine manufacture, but the product had no good organo-leptic 
qualities and soon lost quality. The ripenmg season varies according to the 
vines from the second half of J une to the whole of September The best vines 
are “ Turchi Zagt^^ra ” — “ Razaghi and ** Garngaz^l It is said 

that they were introduced from Crete. (G Daemasso, Ultaha agricola, No. 2^ 
1924, Enotna, Mo. 2, 1924). 

483. Turkey in Asia, AgncuUural Condttzons of the Vilayet of Adana. — 
In ancient times, the Vilayet of Adana, known as Cilicia, was renowned for its 
richness and fertility. Cotton, cererals, kitchen-garden and oil-bearing plants all 
flourished there. The total area of the vilayet is about 40 000 km® distributed 
as follows ' 28 000 km. of arable land on the plains and plateaux; 10 000 km. 
mountainous land and woodlands, while the rest consists of swamps that could 
be converted by drainage into land suitable for cultivation Before the War, 
only 30 % of the arable area was cropped; at the present time, scarcely 4000 
km® are being cultivated This relapse is attributable to lack of labour and of 
machines. The average production in normal years is 13 to 24 sementi in 
the case of wheat, 12 to 20 in that of barley, 18 to 25 of oats , 15 to 18 of maize ; 
17 to 22 of pulse; 35 to 45 of sesame, 500 to 900 kg of cotton per hectare; 
500 to 600 kg, tobacco leaves per hectare. The cotton pioduction before the 
War was 120 000 bales weighing about 250 kg With improved methods of cul¬ 
tivation, it would be possible to obtain 500 to 600 thousand bales. The vast 
forests of pines, beeches, cedars, juniper, oaks, white and black spruces, 
lime-trees and ungraftable wild olives could be worked The villagers of tlie 
forest districts are employed in cutting the trees and making charcoal and 
vegetable tar 

The arable soil is nearly all clay The tractors to be introduced must be 
able to plough to a depth of 30 cm. over an extent of 6-7 hectares in 
lo-ix hours, and be transformable into fixed engines The x>loughs should 
have 4, or 5, shares; while the harrows, cultivators and sowers ought to be 
large and provided with an arrangement for attaching them to the tractors. 

All reapers and harvesters must be able to cut very high (20-30 cm.). The 
threshers ought to be of medium size. {Bulletin de VOffice de Eensetgnements 
agricoles, Paris, April i, 1924). 

4S4. Development of Cotton Growing in South Africa. — Many parts of 
South A&ica, patricularly in the Northern and Bastem Transvaal, are peculiarly 
adapted for the growing of cotton* and a good deal of attention haa been di- 
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tected recently to the vast stretch of land in Natal, extending from Matiibatuba 
eastwards towards Portuguese territory in which area almost unlimited crops 
of high-class cotton can l3e produced In the year t9oS-i<)oo the production 
of ootton-lmt in the Union amounted to 31 169 lbs„ wllst during the year 
1922-23 tlie pioduction amounted to 2 400 000 lb The average yield is about 
600 lbs of seed-cotton pei acre equal to 200 lbs of lint and 400 lbs of seed. 
There are now about 16 000 acres under cotton cultivation in the Union, a large 
pioportion of which is situated on the Poiigola Poort and Candovei P'states, 
more than one hundred miles east of Sonikele, and the areas will be increased 
considerably during the next few years It is estimated that 4 million acies of 
land in the Union are suitable foi the production of cotton The Union is 
free from boll %veevil {The Board of Trade Jottrnal, Tondon, April 3, 1924) 

Rural Hygiene, 

485. The Antimimiw Viktntim are very diversified, as Prof G Gaguio 
(Atii della i?. Accademia dei Lrncei, Vol. XXXII, Part 12, pp 479-482) has stat¬ 
ed, thus disposing of any idea of the existence of a single specific substance. 
These vitamines are present in the embryos of cereals, in germinating seeds, 
in edible fungi, in rye, and in urine, etc. Of all the substances tested by Panta- 
EEONi, Mattei and the author, rabbit urine proved the most efficient The quest¬ 
ion at once arises as to which of the constituents of urine has this antineutitic 
action It has been found that the action of theammomais incomplete, while 
the othei two substances present in rabbit^s urine Itad little, or no effect, when 
used alone. The fact that antineuritic vitamines are not a specific compound has 
been proved by the decrease in the power of rice-bran or beer-yeast, which 
gradually shows itself as they aie purified. Not all antineuritic vitamines become 
labile under the infiuence of hea.t cofiee, 01 cacao, beans when roasted at 
23o-240<» C and infused produce an infusion with a distinct preventive and 
curative vitamine action. 

Dr Atherton v^EiOKiyX,, chemist at the U. S Public Health Service Lab¬ 
oratory at Washington has prepared from brewer's yeast a definitely crystallme 
compound that has the antineuritic properties of vitamin B He used ful¬ 
ler's earth to absorb from a solution of yeast the active vitamin principle and 
after precipitating with picric acid and subjecting this product to many solu¬ 
tions and crystallizations, pale yellow, transparent, crystalline fiakes were ob¬ 
tained that in doses as minute as 2 milligrams a day protect pigeons from the 
effects that follow lack of vitamin B. Therefore, whereas there has been a tend¬ 
ency in the past to regard vitamins as substances comparable with enzymes 
and toxinesin their stability and marked activity of infinitesimal doses, evidence 
has now been obtained that the antineuritic vitamin performs its function in 
doses of convenient magnitude and withstands ordinary laboratory manipula¬ 
tions {Science, Vol, LIX, No. 1525, p, XIl. New York, 1924)* 

486 The Different Biological Races of Mosquitoes, — StocMreeding as a 
Means of Malaria Control, — The question of the favourite food of mosquitoes 
is far more complicated than has been supposed by some persons (See Xonbaud 
and I.,EOENi>RE R, 1920, No i), and the hope of using domestic anihials in the 
campaign against malaria can only be realised, if ever, after long and exhaustive 

15 — Agr. ing. 
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researches have been caiiiecl out This Js due to the fact tint hi the various 
species of mosquito, theie aie different races with different habits. Thus, os 
regards Cnlex pipwpis, Prof, B Grassi {Atti della R Accadenna del Lincet, 
Vol XXXIIT, Pali 12, pp 457-1-6 Rome, 1923) stale that some races only 
suck blood and lay eggs once, while others suck blood several tiincvS and lay 
eggs seveial times, and others again appeal never to suck blood at all. The 
author has not so far found any mosquitoes that prefer the blood of birds to 
that of man 

487 The Zoophily of some Mosquitoes and its Application to Prophylaxis 
— The researches of J. Tegendre {Comptes rendus de VAcadhnie des Sciences, 
Paris, Vol 177, No 17) show tlmt i) Cnlex pipiens is often zoophilous from the 
biological standpoint; the foiced domestication of the laiwae of the wild species 
Anopheles maculipennis has not rendered it androphilous in its winged stage and 
Culex pipiens, a domestic species noted for its aiidrophyly, has Irecome aiidro- 
phobous under conditions that ought to have preseived its trophism for man ; 
2) from the prophylactic standpoint, it would be advisable to introduce (into 
regions where C, pipiens and Anopheles macuhpenms attack man, these 
and other zoophilous species. In this way, a struggle for life-between the 
zoophilous and androphilous species would take place in the waters where 
they breed which would be a great advantage and would cause no dif¬ 
ficulties, 

488. Cntical Observations on the Theory of Misanthropic and Zoophilous Ano¬ 
pheles, E Martini {Office International d'HygiSne publique, Bulletin mensiieh 
Vol XV, No. 5, pp. 686, Paris) does not believe m species of Anopheles which, 
as a result of adaptation, have stopped biting man and turned their attention 
to animals. It is true tliat in the countries of the temperate zone, Anopheles 
macuhpenms rarely attacks man, but there is no proof tliat it behaved differently 
formerly, or that its change of belraviour has not been caused by alterations of 
the environmental conditions IMalaria once exivSted m regions from which it 
has now disappeared owing to the extension of cultivation, building, drainage, 
ditches, etc The habits and dwellings of the inhabitants have also been alter¬ 
ed by the improvements that have been made tioUwHes with high ceilings 
which are cool and well-ventilated suit the Anopheles much less favourably than 
low, hoi, damp <lens and sheds. There arc seasons when these mr^squitoes enter 
dwellings and season>s when they remain outside. There is no doubt that they 
ate attracted by the smell of a stable; it has been proved that odours have much 
to do with determinmg their behaviour. Pinally, it is quite povssible for. 
At maculipenms to bite human beings without their noticing it, since it is a 
nocturnal insect and the punctures it makes give little pain. 

M, Roubaui) mentions the existence of a race of A, macuhpenms whiehis 
adapted to live-stock, as it is larger and supplied with mandibles having more 
numerous teeth It frequently happens, however, that the size of certain an¬ 
imals increases in cooler regions and the larger number of teeth would be in 
keeping with the increased size. The introduction of live-stock into a mala¬ 
rial district may certainly perceptibly reduce the number of human beings in- 

Amhmtafial Fuh, — Since 1901, E. 0 , Howard has been advising the 
of. fell tjmt are th^ natural demies of mosquitoes; amongst these 
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useful fish, he mentions Gcmibusia affinis. Van Dine stated (i) in 3 907, that the 
had introduced this species into Hawaii for the express purpose of destroying 
mosquitoes Pi of Supino imported some of these fish into Italy in 1908 for he 
purpose of making laboratory experiments with the result that he does not 
reconmicnd Gamhitsia affinis being acclimatised in Italy, because not only has it 
no food value, but as it does not live exclusively upon mosquito larvae, it 
would not probably be moie useful than the native species in destroying these 
jiests. As long ago as 1906, Teeni had pioposed to lendei pisciculture a more 
efficacious means of aiitimalarial control BeunEI^Ei(X9Ii) reported the antimal- 
arial value of the “ nono ” {Cypnnodon calantcmus) the “ spinarello '' [Gastero^ 
sieiis actileaius), the “ latterino {Azhertna) Othei peisons have also mentioned 
as useful the mirror caip (Cypnnus oarpio var, specular 1$), the gold fish of China 
{Carassms auratus), tlie '' scardafa ” (Scardinms erythrophthalmus), the triolto ” 
or ** TOYdlo'* {Leuciscus sula) and the eel Prof B GraSSI, however, draws 
attention to the fact that these antimalarial fish lose their efficiency if they are 
not m ponds free from water weeds, for when the latter giow strongly, the 
anopheles larvae finds refuge amongst the thick masses of vegetation, It was 
discovered by experiment that in basms with very few aquatic plants, Cypn¬ 
nodon calantanus destioyed all the larvae in a short time, whereas in basins 
full of tliick masses of plants, even a large number of the fi>sh failed to leduce 
the swarms of anopheles larvae Negative results have been obtained at 
Fiuniicino from experiments in destroying anopheles larvae by mean of fish 
(especially Cypnnodon calantanus) The fish-ponds at the moutlis of the Arno 
and the Tiber are full of eels, yet tlie anopheles larvae thrive there 

In 1922, Prof, Grassi obtained some specimens of Gambusia from Spain, 
where tliis fish has already become acclimatised and had them introduced 
into the lake of Porte, the water-tank for supplying the hydraulic pumps at 
Ostia, and into a pond in the Pontine Marshes In all these places, the fish 
have propagated themselves extensively, but they are only to be found at the 
edge of the water where the vegetation is tliinnest, they seem unable to 
penetrate the thick masses of water-weeds amongst winch the anopheles 
live undisturbed 

490, Hay Baths — These aie taken in some of the mountainous distiicts 
of the Upper Adige and especially in the Sciliar (Schlem) and the Monte Rocca 
(Schwarzhom) districts. The only liay suitable for the purpose is that made 
from grass growing on Alpine meadows viz. those beyond the tree-limit, where 
there is a rich iioia composed of primulae, gentians, Armca man tana. Arte- 
mtsia spp , NignUlla, Valeriana etc. The grass is mown from the middle of 
July to the end of August, and as soon as it is dry, is transported on carts to 
the ricks and afterwards taken down lower. During the transport, which lasts 
5 to 10 hours, active fermentation sets up with the evolution of heat (600 C. 
and over), therefore special care is needed in unloading it. The fermentation 
is allowed to continue a long time (up to 2 montlis). Then the hay is piled up 
into heaps of 1-1.50 m. high on the bath-rooms, and Icsft for a few days, after 
which a hole of the size and shape of a bath is excavated in the heap of hay 
The patient is wrapped in a sheet and laid in this hole, the rest of the hay being 


(1) See* jR, 1916, No 251. {Bd.) 
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piled over him, so that only liis head is eisrposed. He rentaiiis in this position 
for three-ciuarters of an hour during which time he pcispires profusely: then he 
is dried and put to bed until he ceases to peuspirc Establishments for hay- 
baths C* Heubader aie to be found at Fie, in the Buisi Alps, the Ocdini 
mountains, at Carano, Varema. Valdagno etc. llay-batlrs aie usecl for the treat¬ 
ment of adcction ot the joints, nountis, neiualgia, gout, obesity, liver complaints, 
and chrome uepln itis 'riieir action has been studied by several dcxdot s atnongsl 
whom aic J(>siiKCr,VRV (StuHuoky ^lerteuhlitit, August, t() 22) and 1>^ Die 
Lkonardi of Cuvalesi (Lc f'n* d*Italia, Year XXX, No. j, pp, 

Milan, i<^)2.\) 

Expenment Stahons and Agncultural Instruction 

49T Centres fgr the Scientific Study of the Tanning Indushy. 

Att $ I r la * — Tanneiy vschool and Station for the Leather Industry at 
Vienna ; these are Goveniinent lUvStitutCvS under the direct management of the 
Ministry of Public Instruction. 

Belgium — ** Ecole dc Tanneiie of Liege founded in 1899. 

France, — ^jcole fnin^aise de tannene founded in 1899, by the 
coopeiation of the '' Syndicat g^n^ral des Cuirs et Peaux de France ** and the 
Cliaii of Applied Chemistry of the University of Lyons. It has been afEliated 
to the school of Industrial Chemistry and is installed in the premises of the 
Chemical Institute, It has a teaching Museum annexed. This school was 
ecognised by the State on January 3, 1922 Its object is the training of 
Chemists, Technical Managers and Heads of Departments for the leather trade 
and other kindred industries 

Ger many, — t) The Tannery School of Freiberg (Saxony), was founded 
in 1889. 1897, Experimental Section was added which also serves as an 

Analitical laboratory for all commercial transactions concerned with tannery 
products. The character of the school is more technical than scientific 

2) An Institute of Scientific Research Applied to the Tanning Industrj’^ Im 
recently been founded at Dresden where it foims part of the '' lustilut Kaiser 
Wilhelm 

3) A Reseaich Laboratot}^ connected with the Tanning Indusity has lately 
been instituted at Daiiustadl 

Italy,-— x) The R Istituio Naxionale per le Industrie del Ciioio 
(Royal National Inst, for the Leather Industry) was founded in 1902, the 
teacliing given is both professional and scientific (1), 

2) An Eseperiment Station exists at Turin and at Naples. The Naples 
Station specialises in matters relating to the skin-trade and especially to glove¬ 
making (2). 

(I) To the Institute there is annexed a Technical Xyabotaiory for Experimental Tan¬ 
ning Tests. C&d,) 

(s) See BolUUino ufficiaU della R, Stauone speHmeniale per VMuetHa delle pelli e 

dSU maitrie concianti (Turttt/Via Bldlaj Naples, Via Poggio Seale, 39), Year I, No. t, 
August 19*3. The object o( this publication is to tnalec fcaowa the tead^g, teduical and 
eaperfweatal wc«& ot the Station, 
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United States — In 1917, the AnieiicanI,eatherResearch I^abotatory 
was founded in New-York. In 1924, this laboratory was transferred to the Uni¬ 
versity of Cincinnati and mcluded as a foundation of the Tanners' Council in 
the Teclinicological Faculty of the said University (Munikr U. Recherches et 
inventions, Year 4, No 7 Pans) 

492. United States. Orgamsation of Scientific Men — The need of a 
professional organisation including workers in Universities, Academies, Museums, 
private scientific and intellectual institutions and in the seivice of State and 
federal Governments is emphasised. Tliis should insure the social and eco¬ 
nomic welfare of the intellectual worker and tend to increase the value of liis 
contribution to the common interests Amongst the legitimate objects of 
such an organisation aie included the following.— Educate the public as to the 
work being carried on and bring to the fore the value of the techmcal expert ; 
Educate the expert in the basic principles of sociology, economics, vrorld his¬ 
tory and practical politics, which underlie the present social structure, to the 
end that he may better protect his own economic mterests and take a more active 
part in public welfare, insist on higher standards of preparation for intellec¬ 
tual worjkers, to encourage all-round efiSciency; co-operate with other organisa¬ 
tions with similar objects and advocate the formation of an “ American Con¬ 
federation of Intellectual Workers to be composed of all orgamsations of 
adequately trained workers, striving for the social and economic advancement 
of their members, not only from the point of view research product but also 
as a worthy contnbution to hmnan progress. (Science, Vol UIX, No 1523 
March 7 1924). 

493 Great Britain. Recommendations for Future Work of the Imperial 
Institute, London — The opinion has been expressed that the most essential 
function of the Institute should be that of a clearing house for collecting and 
dissemiiiatmg information and for conducting through an appiopriate, scientific, 
technical, and commercial organisation, enquiries and investigations regarding 
the raw materials of the Bntish Empire It is suggested that such work 
should be extended and that a representative selection of Empire products 
should be made for the purpose of a travelling exliibition of a purely educational 
charactei, and that the possibility of organising travelling exhibitions of the 
staple products of the Colonies and ProtectoratevS in the appropriate trade cen¬ 
tres should be considered. At the same time the clearing house " should be 
developed and all enquiries entailing elaborate mvestigation should be referred 
to competent authorities. Reliable mp-to-date sample rooms, illustrative of 
important raw materials should be maintained 

494. France^ Wheat Trials in the Department of Botiches-du^Rkdne, — 
In 1922 (a year of drought), Rieti, Gentil rosso, Inallettabile and Cologna took 
the first place, whereas in 1923 (a cool year very favourable to wheat), the post 
of honour was held by ** Bl^ des Allies (which ranked last in 1922), Tliis wheat, 
produced 21 quintals per hectare ; next came Carlotta StrampelH and Toscane 
both of which did badly the preceding year. The local varieties “ TuzeHe (17 
quintal per hectare) and '"Aubaine^* (almost 20 quintals) maintained a good 
place. Thus, in cool, wettish seasons (except in South France), wheats with 
high yield such as BM des Alhes and the other new hybrids Wilhehnine 
** Selecta Imperia " No. 1 and Hybrid 23 de Vilmorin give excellent results; 
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whereas m dry years, which aie ol frequent occurrence, the better adapted 
and more lesistant native wheats of the south do best. (La Vie Agricole ef 
nmile iqaq, No 7, p. 109) 

J95 Seed-Potato Selection and Control in Lonet — The distiicts of Orleans 
and (yatinais hiivv long been famed for the production of potatoes and especially 
o£ seed-potatoes In order that these districts shall continue to enjoy this dis¬ 
tinction, the '' Office agrioole d^parieinental du Loiret has organised thenispec- 
tion of fields under potatoes, especially those where selected plants are cultivat¬ 
ed The varieties inspected weie (in order of importance) “ Belle de Fonlenay 
(” Boulangdre^^), Roscoff ”, Royale ” ” Belle de Juillct ”, ” Holland ”, 
“Royal anglaise ”, “ Mayette ”, ” Saucisse ” etc. (Ibidem, ]ammry ig, 1924). 

496 Xndo-China. The Pasteur Institutes of Indo-Chtna. — The Revm 
Indochifiotse, 5-6, pp 571-587 contains a review of the work of D ISoUh 
Bernard (Director of the Pasteur Institutes of Saigon), entitled Les InsHtuts 
Pasteur d'Indochina (Saigon, Imprimene nouvelle, Albert Poita), in winch 
the authoi describes the work canied out at these mstitutes since 1890, the 
date of the opening of the first laboratory, until 1922 The book is divided 
into foul parts: 1) an account of the fundation of the Saigon and Nha-trang 
Institutes and of their affiliation with the Pasteur Institute in Paris under the 
name of the Pasteur Institutes of Indochine ; 2) their development and prac- 
• tical work, 3) review of pubhshed original researches , 4) bibhographical in¬ 
dex of the latter publications 

I and 2) The Pasteur Institutes include laboratories of medical microbio¬ 
logy, veterinary biology and chemistiy All the miciobiological diseases of 
man in the tropics have been studied there, and certain vaccines (anti-small pox, 
anti-plague serum, anti-typhoid vaccine, etc. have been discovered in these 
Institutes At Kha-Trang, there are human theiapeutic serums sent by the Pa¬ 
ris Pasteur Institute In 1922, a vaccine laboratory was opened for the pre¬ 
paration of vaccines required by doctors m individual cases that need ordinal y 
therapeutic treatment In 1919 a laboratory was started of animal biological 
serums ; here “ barbone ”, one of the most dreaded local epizootic diseases is 
being studied as well as foot-and-mouth disease, ” surra ”, anthrax, rinderpest 
and hydrophobia. In 1921, vaccination against ” barbone ” was requited in 
the cavse of 461 buffaloes, while duiing the first 9 months of 1922,1184 buffialoes 
and 269 cattle weie inoculated against this malady. 

Tlie Chemical Department includes both chemical and biological labora¬ 
tories where analyses of milk, blood cephalo-rachitic liquid etc. are made; the 
Official laboratory for the suppiession of food adulteration (which has shown 
itself especially active in the case of “ nioc-mam ”, a fish sauce much used as 
an article of food by the Anamites); a Laboratory where studievS and researches 
on rubber are cairied out with a view to obhuning information useful to 
planters, and discovering the effect exerted on the industrial value of the 
product by the 'methods of cultivation, and ihe coagulation and manufac¬ 
turing processes. 

. 3) The Pasteur Institutes of Indo-China have carried out 37 original 

searches of which we may mention the iollowing: (i) BiecSadpant ” Studies on 
Betberi f'; in this paper, the author gives his opinion of the ori^u of this disease 
which he cemsBets to be due to the butyric propionic fermentation of rice and 
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other starchy substances in the digestive canal The spread of the disease is 
probably caused by the infection of food by flies It cannot, however, be 
asserted that beri-beri is in all cases a purely alimentary disease * (2) Studies 
on silkworm selection diiected not only to obtaining large cocoons with 
heavy yield for the spinning-basins, but also to regular homogenous 
production The expeiiments made have clearly shown that for the latter 
purposes it is necessary to have recourse to crossing (3) Ch. Broquet has 
discovered a new silkworm disease called rouge du papillon du vers dsoie 
and has studied a tachnid parasite on the silkworm. (4) M. Brkaxjdax has isolated 
from the water of Saigon a short, thick bacillus, B v%olace%is acetomcus , live¬ 
stock drinkmg water in winch this bacillus is found become much emaciated 
and are attacked with diarrhoea, the faeces being of a yellowish colour 

Chinese market-gardeners have the habit of spraying their plants with a 
liqmd fertilisei of which the base is ground-nut cake Breaudat has studied 
the composition of this fertiliser and States that owing to the fermentation 
of the ground-nut cake its use as a spray constitutes a real danger to the 
inhabitant of the provinces eating the raw vegetables that have been thus 
treated He proposes that the ground-nut should be used in the form of a 
coarse powder mixed with soil 

In order to remedy the lack of hme in human food, it is suggested that 
lime water should be used for making bread, boiling rice, watering ground on 
which vegetables are to be planted, and that lime should be introduced into 
drinking-water 

In 1920, M BAniiyEE studied the composition of coconut milk which is 
frequently used as a beverage It appears to possess valuable diuretic proper¬ 
ties, and to be antiseptic 

497. Italy. Agnculhiral E:^penment$ %n Italy — The Government re¬ 
cently decided, the suggestion of the Minister of National Economy, to create 
the " Fondazione per la sperimentazione e ricerca agraria m Italia'' with its 
head-quarters in Rome Tins Association, which is a Public Body, has been 
instituted for the purpose of pioviding Institutes engaged in technical experi¬ 
ment and in economic researches with special funds (in addition to the means 
at present at their disposal), for the purpose of developit^ and co-ordinating 
their work in the interest of national agricultural economy The Government 
has endowed the foundation with a capital of 40 million hre (11 Movimmto 
a^ncolo, Milan, March 15-April, 1924). 

498. Tnal$ of StrampeUi Maize — In the R, Scuola Agraria di AscoH 
Pkeno '' gave the following results in 1923 (a dry yeai) Savario StrampeUi T 
28,8 quintals grain per hectare; ‘‘Ideale*’ 27; “ Etiigia StrampeUi ** 25 9; 

Pioniere 24 ; Principe Potenziani 23; Alfredo StrampeUi'' 19, The 
local varieties m normal year seldom produce more than 20 quintals per hec¬ 
tare (K. Bocbucchio II ColUvatore, Ho, 7, 1924). 

499 Forages for Dry Climates that could be tested %n Italy — Dr. BOVOEO 
advises (II ColUvatore, No. 12, 1923) experiments being made with Fuetaria 
Thunbergtana (Pachyrhizus) Thunbergianus as a drought-resistant plant Doc¬ 
tor B. Baedrasi (Ibidem, No. i, pp. 7-10) says that it was introduced long 
ago into Italy as an ornamental climber and stands the climate very well. 
It now remains to hnd out by experiment how far it can resist drought 
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The neatly-ielated species, Pachyvhtzus angulatus which grows wild in 
Eritltrea, is of little value for fodder, the young stems may produce tympanitis, 
as the author has discovered, and they soon become, hard, fibious and un¬ 
usable The plant also produces edible tubers of high food value that could 
possibly be employed as forage but these tubers only form in the rainy sea>son 
which is followed by a long t>eriod of drought; conditions that do not exist 
in Italy. 

More promising iCvSults aie to be looked foi from experiments withdiHei- 
ent species of Ainpkx Since 1903, the author has introduced into Erithrea 
several Australian species of Airipk^v (the best being A amuncularia), and A 
halmms from Italy which are all during well A . hahmus and A . semthaccaia 
now grow wild in the colony, where they have proved lesistant to all adverse 
conditions, including grajiing, even when it is badly legulated and excessive. 
Rhq>godta hasiaia is recommended to agriculturists possessing saline soil and 
requiring grazing for cattle, as this plant possesses all the good qualities 
of Afnplev, but is liner and makes better hay. 

In Italy, A, halimm grow in the sea-vShore on saline soil, as well as in the 
high mountams, on rocky ground of vaiious kinds. In Apulia, it has been met 
with at an altitude of 800 m. and also at a distance of 70 km. from the coast* 
Its resistance to drought is undoubted. 

500. The Effect of Soil Colour on Stigar-Beet Development has been studied 
by D. K Mosta3eu>ini at Eendinara (Province of Rovigo) Before sowmg, 
mid 8 days after the first weeding, some of the plots were sprinkled with 
powdered carbon from the sugar-factory the others were untreated and served 
as a control. The beets in the first set of plots grew more luxuriantly 
than those of the control plots and on analysis were found to contain 15 i % 
of sugar and have a purity quotient of 77 i ; the figures of the control 
plots being respectively 1393 % and 8507 {11 Colhmtove^ No 1, 1924, 

p. 6) 

501 The Royal Experiment Station for "Tobacco-Growing at Scafati (Salerno) 
is divided into three distinct departments. an agricultural, industrial and 
teaching, respectively; i} in the Agricultural Department, studies on the 
more careful selection and conservation of seeds are cairied out, and experiments 
are conducted on: the effect exerted by varioUvS methods of seeding, and 
different types of seed-bed upon the growth of ilie seedlings , tlie selection and 
improvement of the existing types of tobacco whch have the greatest industrial 
value , the creation of new hybrids that better answer the consumers* require* 
ments ; the improvement of the cunng methods now used, and the discovery of 
others that may possibly answer belter. There is a botanical sample-book 
contmnmg all the species cultivated which have been collected for teaching 


purposes and phylogenetic study ; 2) In the Industrial Department, extensive 
experiments are being conducted m fermentation and in working up the native 
products, so that the material may be further improved and rendered more 
suitable to replace the products now imported from abroad ; 3) the Teaching 
]6<^patfement organises theoretico-practical courses for specialists in tobacco- 



, The working expenses of the Institute amomited to i 385 000 
on (]&tract from the Relaziork $ BUancio tndmiriaU ieU 


for the jtoancial year from July r, rgao, to June 30, 192X. 
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Muiistero delle Finanze, Direz Gener Monopoli Indtistnali Rome, Tip Coop. 
Sociale, 1923) 

502. Expenmeni Station foy Live-Stock Diseases at Sassayi. — This vSta- 
tion has been foiided by means of a giant from the Ministry of the Interior 
(General Health Department) and with the help of contiibutions from local 
Pubhc Bodies It started work in January 1924, one of its tasks is to study the 
stock-diseases of Sardinia foi, so far, Httle is known of their etiology 

503 Studies on Fowl Cholera have been earned out at the University 
of Perugia by Prof. Akuck and his Assistant D Nicoi^a Brizzi who have used 
with signal success a remedy they had made in the Briazzi Chemico-Phanna- 
ceutical Laboratory at Florence This preparation called “ coleraviohas 
prophylatic, disinfectant and curative properties and has been widely tested 

504 Work of the Royal Experimental Oil-Factory of Umbria During the 
Last Decade (Spoleto, Panetto and Petrelli, 19-23) — Under the above title, 
the Director, Prof Fi^aiviinio Bracci, gives an account of the teaching and 
experimental work of the Institute As regards the researches, the following 
papers may be mentioned 

Acidity of Oils in relation to their Quality and to their Use. — Prof. BraCCi 
shows that a certain relation exists between the degree of acidity, smell, taste 
and comestible quality of oils and he urges the Sanitary authorities dealing 
with such matters to undertake careful reseaiches m order to determine the 
degree of acidity permissible in oils intended for food purposs 

Oil Content and Mechanical Yield of Olives — The author shows that it 
is not possible to establish any connection between the absolute oil content 
of oltves and their industrial yield 

Decrease in Oil Must as a result of Clarification and Filtration — From 3 
to 5 % of oil remains in the deposit after clarification, when filtration is 
preceded by thorough clarification, the loss is below i %. 

Contribution to the Study of Olive Skms : 54 analyses, extreme values: 
moisture 33.34-34.90 %, crude fat in skins 5-13 42 %, 

Alimentary and Medicinal Uses of Olive Oil (Propaganda pamphlet for 
Bosnia). 

Oil-Factory Residues now and in the future — A description is given of 
Ihe equipment of factories for the rational exploitation of these residues. 

The Demonstration OHveyard of ihe Royal Experimental Oil Factory at Spo¬ 
leto. (Cultural experimentvs). 

Experimental OUveyard of the Lucchese Sea-Coast (Campo Romano) 
Improvanent and planting experiments 

Olive yards of the Sabina : Improvements and Reconstruction Work 

Problems of Olive-tree Cultivation Report presented on Olive-tree Day 
March 18, 1923. 

505. Work of the Experimental Cheese Factory at Lodi Vol. II, Part 1-2 of 
the Annuli deWlsiituto Spenmentale d% Caseificio contains the following articles. 
G FascETTI Relazione sommana sulVatimtd dplVIstituto Spenmentale d% Casei¬ 
ficio nelVanno 1922 (short lieport of the Work of the Experimental Institute of 
Cheese-Manufacture for the year 1922) — E. Bavini, Relazione sul servizio di 
miahsi (Report on the Service of Analyses) — G. FasceTTi, Riforma generale 
della legislazione italiana del lattidnL (General Reform of the Italian legislation 
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Refeiritig to Dairy Products) Ordei of the Day pioposed by the presenter of 
the report and appioved by the Congress of Reggio Emiha, 1923, — G. Daeea 
Torbe Infl%iema delle bactnelle nella oomevvaziom del latte (ItiEuence of the 
Receptacles on the I-Ceepiiig Qualities of Milk) — G FascETTi Sul calo del 
formag$io gvana eslivo specialmenie nel corso della salahtm (Decrease in Summer 
“ GranaCheese, especially During Salting). —G. FASCrmT Mosfm cas^eafia 
di Cayyu, Relazwne (Cheese Exhibition at Cariu, Report) 

Fart 3-^ contains: CofUnbnto alio studio dei fieni-silo m mpporlo al latte e 
derivati (Contribution to the study of Hay-silage m Relation to Milk and Dairy 
Products) I O. Fascetti, Ficevche sulVumiditd e suiracidttd dei fiem-sila 
(Researches on the Humidity and Acidity of Hay-silage) — II G Daeea 
Torre, La microflom dei foniggi tnsilafi, (The MicroHora of Silaged Forages). 

From the lesults of the experiments described in his first work, Deeea 
Torre diaws the followmg conclusions. The old custom of using copper basins 
in Lombard cheese factories in ordei to make the milk keep better has proved 
scientifically advisable In fact, the numbei of micro-organisms present in 
milk kept m small copper basins was 2 to 2.6 tunes lower than when tinned 
iron vessels were used Tliis difference becomes much more marked under the 
conditions (particularly thermic conditions) that promote the multLpUcation of 
micro-organisms especially of the common species (lactic ferments etc., favour¬ 
able, or unfavourable, to cheese-making) in the milk kept standing in the 
basins Keeping milk, during warm weather especially, in deeper vessels, 
instead of basins, causes the rapid multiplication of micro-organisms parti¬ 
cularly those that like some what high, temperatures viz , the coh-agrogenes 
and other lactic bacteria. 

The observations made by Fascettx on the decrease of grana '' cheese 
show that between July and September the total decrease in 75 forms (not 
calculating the salt which penetrated into the cheese during the salting-process, 
was ix%. This decrease which takes place in the fiurst 3 summer months, is 
about two-thirds of the total decrease that generally ocems in this type of 
cheese by the time it is completely ripe (between xS and 24 months) wliich 
varies from 18 to 20 %. 

From his researches lespeciing the moisture and acidity of hay-silage, 
Fascetti reached the following conclusions; 1) the teim hay-silage should not 
be applied to all silage prepared according to the so-called Cremascan method 
(see p 332 of tins Review) if by hay-silage is understood forage that has been 
previously dried to the eKtent of a moisture content not exceeding 40 % ; 

2) Silages containing 50 % of moisture must be included in the grass-silage 
class, as they have all the general and specific characters of the old type of 
silage ; 

3) The cliief characters that distinguish grass-vsikge from hay-silage are 
the different degrees of moisture present, the amount of free volatile acid, 
which, given equal length of conservation, is greater in the case of grass-silage, 
and finally the difference in the composition of the acids producing the said 
aridity; 

4) The volatile acidity appears usually to depend upon fatty acids with a-4 
atoms of carbon in the case of hay-silage, and with 2-6 atoms of carbon in ihe 
case (d grass silage; 
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5) In hay-silage that has been kept long, there may be a large quantity 
free acids which presupposes late specific fermentation, 

6) The acidity of hay-silages, when kept for the same length of time, is in 
relation to the degree of moistuie , 

7) In dry hay-silages made in the autumn, the degree of volatile acidity 
IS almost equal to that of the hay made fiom the same grass as the silage, 
provided both have been kept for the same time 

DaXvX,a Torrbi draws the following general conclusions from his researches 
on the micro-flora of hay-silage * 

The organoleptic characters of th hay-silages weie as a rule good, and even 
excellent when the moistuie content was less than usual, only a few cases were 
unsatisfactory 111 tliis respect, their deficiency was due to the moisture percent¬ 
age having risen above the average owing to the wet weather 

Generally only a few species of micro-organisms were present: their num¬ 
ber per gm. varied from some thousands to several million Among the most 
common micro-organisms were the saccharomycetes, which often occurred in 
consideiable numbers, aerobic sporogenous bacteria were always present and 
also the lactic ferments and sometimes the latter were so numerous as to make 
up the larger proportion of the microflora The high lactic bacteria content of 
hay silages, even after they have been some months in the silos, leads us to 
suppose that before, or during, the silaging, these schizoniycetes had multiphed 
to a great extent, probably as a result of the moisture which although slight is 
sufficient to permit of the development of certain ferments, especially at 
favourable temperature 

Ill all the hay-silages examined, the numbei of micro-organisms gradually 
decreased on passing from the surface to the bottom. The decrease in the 
lactic ferments varied according to the environmental conditions, it was 
specially noticeable in the case of the streptococci which are either entirely 
absent at the bottom of the silage, or only occur to a very limited extent. 

The butyric feiments arejsome of the rarest micro-organisms of hay-silage, 
the moisture of the forage is probably the chief factor affecting their number. 
These ferments m hay-silage multiply freely in their passage through the digest¬ 
ive vsystem of cattle The faeces evacuated when the animals have consumed 
hay-silage rich in butyric ferments contain the largest number of these micro¬ 
organisms wHch pioves that, generally, there existska certain relation between 
the above-mentioned gasogenous micro-organisms present in hay-silage and the 
faeces respectively, which is a fact of importance also from the point of view 
of the fermenting properties of the butyric enzymes 

If the faeces evacuated during the time the cattle have been fed on hay- 
silage are compared with the dung produced in the course of the immediately 
succeeding period of grass and hay, or only grass feeding, the number of butyric 
ferments will be found much lower during the second ^riod. 

Pew butyric ferments were found in the milk and in any case, their number 
varied considerably, being influenced, not only by the quantity of these micro¬ 
organisms present in the faeces, but also by the consistency of the excreta and 
the rules of cleanlmess observed before, and during milking. Excellent coa¬ 
gulates are always obtained in fermentation tests carried out with the milk 
of cows fed on hay-silages This shows that the butyric ferments associated 
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witli the other components of the milk microflora are unable even under the 
favotitahle conditions offered by the above tests, to produce deleterioits fermenta¬ 
tion. It would seein probable that in practical work also, where the number of 
butyric ferments in the hay-silages is hinited, and also in the case of daily pio- 
ducis where active, copious and constant lactic fcnnentation develops, the 
danger of the ferment action of butyric bacteria would be slight, 01 absent 

506. Norway. Experiments in (he EkUric 1 reatment of CuUmaied Plants — 
The Medilin^er fvd Norges LandbrukshotskoU Report of the Supetioi Agiicul- 
tuml School in Norway, Parts 6, 7, Christiania, 1923, gives a detailed desciip- 
lion of the recent researches tliat have been conducted in Norway with a view 
of determining the effect of different kinds of electiic treatment upon the 
organic matter of plants, These treatments were applied both in the open, and 
in warm greenhouses, from 1920-1922 The plant used in all cavses was bailey, 
while the electric treatment devised by Lems'TROm, Newman, Todge and 
Jorgensen was employed 

An increase in the organic matter of perfectly npe barley was only oblauied 
by the discontinuous electrical tests made m 1921. No inciease, or decrease, 
in the organic matter produced by this ceieal was noticed m the other experi-^ 
meuts. [BulUiin de VOffice de rensetgnements agneoks, Paris, April i, 1924). 

507 Switzerland. Studies and Researches on Stock-Breeding. —* Accord¬ 
ing to the data obtained by the Swiss Peasants' Secretariat at Biugg, the 
gross leturns of agriculture in Switzerland have reached, during the last ^''ears, 
the sum of i 3 thousand millions of Swiss francs of which about one thousand 
millions are the annual return derived from cattle The improvement of ca¬ 
ttle breeding is therefore a matter of paramount importance to Switzerland. The 
degree of improvement attained by the stock-breeding industry is always inti¬ 
mately connected with the development of scientific and practical experimental 
research on domestic animals The accuracy of the results obtained from these 
lesearches, and hence the value of the conclusion that can be deduced for the 
guidance of the practical agriculturist, or breeder, naturally depend upon the 
personal qualifications of the experimentahst, and the care with which the work 
is carried out. Thus, the results of vanous tests can only be compared together 
if all the said tCvSts have been organised, conducted, estimated and examined 
according to the same principles. An experiment that does not conform totlais 
rale will, in the majority of cases, lead to the formation of erroiieom conclusions 
and therefore be more harmful Ilian helpful to the practical worker The author 
explains some rather confused ideas that are current, evSpeciaUy in the case of ex¬ 
periments on cattle, he also describes the various ways in which such lescarelies 
should be carried out, the chief objects to be aimed at, the best methods to be 
adopted for different purposes, and finally, pomts out .some of the most com¬ 
mon mistakes. Th last chapter is devoted to the organisation of experimental 
work on live-stock in Switzerland and to some of the stock-breeding questions 
of the day Questions relatmg to the organisation and the method employed 
are the most important. The work has been written especially for persons 
^gaged in researches on stock-breeding, but many instructive instances axe 
quot^ And the results of experiments dealing with questions of importance to 
.the breed^ are also given {Essais et recherches sur rexploitation et 

, BentreriemduMtad. ^mmmagrkokde la Suisse, igas, Part V. Cotnmunica- 
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tion fiom Dr A Schmid, Admmistrateur des EtafoHssements fMeraux d'es- 
sais et d’analyses agricoles, Diebefeldt, Berne) 

508 Rhodesia. Government Indnstnal Schools for Natives, — Two schools 
foi natives have recently been opened by the Native Developenient Depart¬ 
ment in Mashonaland and Matabeleland The primary object is to teach tlie 
natives to make better use of the potential agricultural wealth of the reserves 
which have been set avside for them In addition it is proposed to train a class 
of native who will eventually assist the European farmer in the handhng of 
unskilled labour which he is often obhged to employ (O A Taydor, Inspector 
of Native Development Rhodesia A^ricnltuml Journal, Vol XX, No 4, p. 407. 

1923) 

509 A Joint East African Board has been established in London The 
objects of this important body are to bring about co-operation and imiformity 
as regards administration and pohcy m Kenya, Nyasaland, Uganda and Tanga¬ 
nyika, and to create a hason between those Colonies and Protectorates and com¬ 
mercial interests in Great Biitain It is not intended that the Board shall in 
any way supersede the function of any organisation existing for the promotion 
of special interests (e g the Empire Cotton-Growing Corporation, the East 
African Producers' Association and others) {Tropical Agriculture, Vol 1* No i, 
p 9 Trinidad, 1924) 

510 Great Britain. Protection of Nature — A meeting of the recently 
formed Central Correlating Committee for the protection of Nature, was held at 
the Natural History Museum, Ivondon, on March 3id, 1924 The Societies re¬ 
presented on the committee are • linnean Society, Royal Society for the Protec¬ 
tion of Birds, Zoological Society ; National Trust, Society for the Promotion 
of Nature Reserves, British Ornithologists’ Union, International Bird Protec¬ 
tion Committeee, Fauna of the Empire 

511 Bird Sanctuaries, — Qmte recently bhd sanctuaries have been estab¬ 
lished : in the London Parks, at Gosforth Park (Newcastle-on-Tyne where the 
main feature is a lake covering over 30 acres, surrounded almost by woods or 
trees, at Roundlay Park (Leeds), at Addington (Surrey) The Galson Estate, 
Lewis of 56 000 acres has been reserved for the ornithological section of the 
Bntish Museum (Natural History) (See Bird Notes and News, No r. 1924. 
London) Another important bird sanctuary has recently been secured off tlie 
coavSt of Northmnberland, viz. the Fame Islands a remarkable breeding place 
for sea birds, Two other reserves exist on the East coast of England: one at 
Blakeney Point (Norfolk) 1700 acres largely used for migratory birds and an¬ 
other at Scolt Head not far away which comprises some X2oo acres. These are 
tracts of wild land and seashore and during the breeding seasons watchers are 
maintained to prevent thoughtless interference with the birds* Wicken Fen 
near Soham in Cambridgeshire is really an insect reserve, but is used by seve¬ 
ral of the rarer birds {Science, v. LVI, No. 1523 p 233, 1924). 

512. Italy. National Park at Sila {Calahna) — In the course of the Ses¬ 
sion of the Commission for the National Park at Sila, which was held at the 
Ministero degli Interm ” the resolution was passed for the appointment of a 
Managing Committee for the National Park of Sila This park completes the 
series, the other being the Gran Paradise ” of North Italy and the Park 
of the Abruzzo in Central Italy* The chief object of the above-mentioned 
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Committee will be the scientific, aesthetic, tutistic and economic development 
of Regia Silo which is one of the most beaiitiful parts of Italy 

513 The AIpiiw Garden at Madesmio (Frov of Sondrio). — Was created in 
1020 by the Associazione Italiana pro piaiite raedicmali, aiomatiche ed altre 
utili ” It lies on Ihe Splugen road at an altitude of 1505 ni, viz sufilciently 
high to allow any alpine vspecies to grow there but not at a height exceeding tlie 
limits of arboraceous plants and foiest trees The latter cannot be cultivated 
at the Chamotusie Alpine Garden on the I^ittle St Bernard owing to the gieat 
altitude. The Madesimo Alpine Garden occupiCvS an area of about r hectare. 

In 192a, 200 alpine vSpecies were planted, all of which, including the foieign 
ones, did well. In 1:921: and 1923, twelve plots were set apart for T2 species of 
forage plants partly with the object of cultivating at high altitudes certain for¬ 
age crops of the plains that are able to adapt themselves to the mountains, but 
cliiefiy in order to collect seed, for its is well-known that the best products aie 
obtained from plants that have become acclimatised in the high mountains. 
Excellent results as regards development, flowering and yield were given by Pe- 
sUtca fuhm, F ovma, JP, pratensis, F dunuscula, Alopecume pratensiSy Dacty- 
li$ glomemta, and Agvoshs stolomfem, Eess good results were obtained from 
PhUiim pratense, Anthoxanihum odoratum and Avma elahor. Of the legumi- 
nosae Anthylhe vulnemna succeeded the best, it grew more luxuriantly and bore 
more and finer seeds than when cultivated on the plain, therefore this species is 
to be recommended for improving the poor pastures of the valleys of the Spluga 
Tnfohtm nibens also gave very encouraging results, As regards forest trees, 
the following were planted. European larch, Laripi; spp Lemx leptolepts and 
Ftms Sirobtis wliile acclimatisation experiments ahve been begun with other 
and foreign conifers that might prove useful for afforestation purposes even 
up to the altitude of 2000 m , viz , P%cea alba and Pinus Banksiam. Strongly- 
growing seedlings of both these trees and also of Pm«5 Engelmanmi aie now to 
be seen in the nursery {BolleUim deirAssoclaztone italiana pro pianie medictnah, 
aromaiiche ed altre tiHlt, Year VI, Nos 11 and 12, Milan 1923 , Year VII, No i, 

1924 

Exhibitions and Competitions, 

5J4. Austria. International Fair, Vienna, October 7-14, 192 

515. Belgium. Exhibition of School Pnbhcation, TwUmonty June 1924. For 
further information apply to ** Ecole Normal dTnstituteurs ” Tirlemont, Belgium. 

National and International Exhibition of Novelties for Houses in Town or 
Country, KeyseULaeken July x^-August 15, 1925. — Organised with the assis¬ 
tance of various Ministerial Departments, Provincial Authorities, Agricultural 
Societies, etc., the exhibition will be held at the Institut normal siipMeur 
^conomie m^nag^ire agricole'' of Heysel-Eaeken (near Brussels). The exhibits will 
include. small machines -— electrical appliance — products of minor industries 
— g^ening and dairy work — scientific experiments —demonstrations — Ests 
d? books — schemes for rural dwellings. There will also be a cinematograph 
and lectures. All coinmumcatlons to be addressed to M. Eacroix, Commlssaire 
g4n^ral, 122 Cfiauss^e tomaine, I^eken. International ExhMuem of Socml Co- 
operakm and Well-Seing, Ghent, June x^-September 
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516 Spain, International Sample Faiv Barcelona, May ^1-June 10, 1924 — 
All communications to be addressed to' Feria Oficial de Muestia, Plaaa, 
Antonio lyopez, Barcelona 

517 France. Pans Fair, May 10-25, ^924 Second Wine Salon — For 
further intormation apply to Counts des expositions de la ConfM^ration ge- 
n^rale des Vigneroiis, Pans 

ExhihiUon of the Latin Countries and their Colonies, Toulouse, June i-Oc* 
toher 15, 1924 — The exhibits well include all the products of industry, 
commerce, agriculture and science as well as all matters relating to teaching, 
social economy, history, tourists and gymnastics 

Central Exhibition of Breedmg-Stoch {Horses and Donkeys), Par^s, July 2-6, 
1924 — Inaugurated by the Ministry of Agriculture, Direction of the “ Haras 
(Stud-Stations) Open to animals foaled in Fiance. 

Modern Village Competition — Inaugurated by the Office regional 
agncole du Midi 6 Rue Saint Jacques, Marseilles. Prizes will be awarded 
to the 13 departments of the Southern region that have made most progress 
m the orgamsation of the public and hygienic Services (Water-supply, lighting, 
distribution of power m agricultural farms, pubhc buildings, markets, schools, 
postal services, hbraiies etc) 

518 Italy, International Motor-Vehicle Exhibition, Turin, May-June, 1924. 

Sixth International Sample Fair, Padua, June 5-19, 1924, 

519. Lettonia. Fourth Agricultural Industrial Exhibition, Riga, July 20- 
August 3, 1924. 

520. Holland. The People^s Food Exhibition, Amsterdam September 
1924. — For further information apply to the “ Secretariat of the Execu¬ 
tive Committee, Weekblad Volksvoeding Oroenburgval, 44, Amsterdam, 

521 Kingdom of Serbs, Croats, and Slovians. Fourth Annual Sample 
Fair, Lubiana, August 15-25, 1924 

First Industrial and Agricultural Sample Fair Belgrade, September 1924 — 
This is an international fair. 

522, Russia. Ni'jni Novgorod Fair, August 15, 1924. 

523 Sweden. Sixth Swedish Annual Commercial Fair Malmd, August 
1-7, 1924 

Swedish Industrial Fair, Gothenburg, August 3-9, 1924. 

524. Switaserland. Swiss Industrial Fair, Lausanne, September X5-2B, 1924. 

Congresses. 

525 North Africa, Tunisia, Congress of Tunisian Agriculture, Turns, 
April 1924. — Organised by the former students of the Colonial Agricultural 
School of Tunisia under the patronage of the Resident-General of France. 
For further information apply to : M. Charles Coupin, 9, Rue de Gr^ce, Tunis. 

526. Austria. XVI Conference of Fishermen in German Austria, Graz, 
June 1924 — Information may be obtained from ** Sekretariat der Deutsch- 
dsterteichischen Fischerei-Gesellschaft Wien, Elisabethstr., 224. 

537. Spain* International Congress of Home Education, Madrid, Spring 
of 1925. — Apply to Secretary General, Vizconde de San Antonio, 5, Calle 
del General Orda, Madrid. 
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528 United States, IntevnaUonal Congress of Automobile Transport, De- 
tiOit {Michigan), May 21-24, 1924. —Organised by the National Automobile 
Chaber o£ Coiunierce of Detroit* 

52f) Italy, Congress of the National Union of the Travelling Professors of 
Agriculture, Rome, May 10, 192^.—Sub]ccts dealt with* ly. PETHi, The 
Present Condition of Certain Phytopathological Problems* — IT PuA^tonoNcio, 
Fertilisers and Coitectives m the Treatment of Soils with Noimal Reaction — 
E FinKNi, Provincial Agricultural Councils — G. MorassuTTi, The Organisa¬ 
tion of Production in Relation to the Market Price of the Products and the 
Special Work of the Travelling Professors For further information apply to: 
TJnione Nazionale delle Cattedre Ambulanti d’Agricultura, Rome, 115 Piazza 
Montecitorio 

National Congress of Industrial Chermstry Milan, April 13-16, 1924 — 
For further information apply to , Societa di Chmiica, Milan (3), 10, Via 
vSan Paolo 

Eighth Congress of Italian Apwultunsts, Bologna, Autumn of 1924*^—All 
conmiunications to be addressed to • Coimtato Nazionale Permaiiente pei 
Congress! degli Apicoltori Italiani, Danciano (Abruzzi) 

530 Peru. The Third Pan-American Scientific Congress will meet in 
November, 19241 Rt Dima, Peru. — This will be the first meeting since the 
War, and a large attendance is expected from the United States and Canada, 
as well as from Latin America. The previous Congresses met m Santiago, 
Chile, in 1908 and in Washington in 1915 The last Congiess was divided into 
nine sections and practically all branches of science were represented 

Miscellaneous. 

53X. Adoption of the metric system in Persia — The Council of Ministers 
lias recently approved a Bill, proposed by the IVIinistry of Public Works, for 
the uniform adoption of the metric system of weights and measures throughout 
the country {llte Board of Trade Journal, London, Maich 27, 1924), 

532* The fixation of nitrogen, — Through *scxentific work at the Fixed 
Nitrogen Research Laboratory of the U S. Department of Aguculiute (dueclot 
Br. F. (t. CoTTREMy), in Washington, a catalytic substance has been developed 
that bnngs about the fastest known rections between hydrogen gas and nitro¬ 
gen gas to form ammonia The research work lias been carried on under the 
direction of Dr. A. T. Larson. The new catalyst is made of iron oxide, alumi¬ 
nium oxide and potassium oxide; its cost is very low At a pressure of 1000 
atmospheres, 60 per cent conversion has been obtained with tlie new catalyst 
therefore it gives yields at least twice as high as the best catalyst now known. 
The United States nitrate plant N. i at Sheffield, Alabama, was designed for a 
process that can use this new iion catalyst. 

Although over 36 per cent, of the nitrogen produced in tire world is now 
supplied by fixation of atmospheric nitrogen, less than i % of America's pre¬ 
sent requirements arc supplied by atmospheric nitrogen fixed within the United 
States. Only one commercial plant, located at Syracuse, N. Y, is operating 
that uses the synthetic ammoma process, and llte catalyst used there is being 
kept a secret. The government plant at Muscle Shoals, now idle, has a ca- 
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pacity only one fifth of the 200 000 tons consumed in the United States and the 
present time, this plant employs the cyanamide process (Science, v UX, 
n. 1523, p X, New York, 1924) 

533 TyamfovmaUon of ammoma into jeftiliseys by the G CXaiidE method, 
— A nitrogenous and potassic fertiliser is obtamed by substituting for conimon 
salt (in the manufacture of sodium carbonate) Alsatian Silvinite (chlorides of 
potassium and sodium) The action of the ammonia and the carbon dioxide 
causes the sodium to be precipitated in the form of a bicarbonate leaving behind 
the mother liquors of the potassium chloride and the ammonium chloride which 
can be extracted by lowenng the temperature. In this manner, by combinmg 
the industries of soda and ammonia a good fertiliser can be made with out 
leaving waste products 

534 Changes occurring tn air-drzed vegetable soil — The number of bac¬ 

teria in air-dried vegetable soil is decreased by three-quarters, but desiccation 
produces modifications in the chemical composition when different solvents are 
used water, acetic acid, oxalic acid, mtric acid Ammoniacalmtrogen mcreases 
the number of micro-organisms (A Compies Rendus de VAca^^ 

dimie des Sciences, Pans, Session of March 10, 1924). ‘ 

535 The elementary forms of the component parts of plants, or the origin 
of Species — This question has been studied by Dr. G. B Anastasia, who has 
made numerous and minute researches on Nicotiana (experimental reconstruc¬ 
tion of N. Tahacum by means of JV. rustica and Petunia, the extreme forms of the 
species included in the genus) as well as analysing some species of the Primula- 
ceae and especially those of the genus Primula From this work together 
with his analysis of the species composing the genus Viola he arrived at the 
conclusion that ** the speaes included in each of the above groups are com¬ 
pounds produced as a result of various combinations (in number and quantity) 
of the same primordial elements It is permissible to suppose that '' this has 
been the true generative process of all living species to whatever family they 
may belong The researches of the author have clearly proved that the essen¬ 
tial characters of the species are its complexity and its variability (in opposition 
to the fixity of species believed after Uxnnaeus, although the theory had al¬ 
ready been undetermined by the discovery of mutation). Hence mutation is 
no longer in the words of Db; Vries, “ A hidden inexplicable fact but rather 
a consequence of the complex nature of plants. {Bollettmo tecnico del R Jshtuto 
sperirmntale per U coltwazioni dei TabaccM, Scafati, Year XIX, Nos. i and 3-4, 
and XX, No. i). 

536 Imitation of protoplasm and chromosomes, — ImxJC has imitated mi¬ 
tosis and chromosomes by means of Indian ink mixed with salt solutions. Her¬ 
rera has obtained nuclear figures in relief that were fixed without difficulty 
by sptinkling over a piece of white cardboard a mixture composed of: almost 
solid commercial sodium silicate 150 gm. -f distilled water 200 gm. + ivory 
black xo gm and then sprinkling over it some drops of a dehydrating hquid^sucii 
as absolute alcohol Every drop produces a diffusicm fi.eldi endocellular currents, 
co-agulates and the appearance of pseudo nuclei and macroscopic chrcunosonres 
which on drying remain attached to the cardboard. If an inorganic colloids,^ 
(silica) is used it is possible to reproduce the appearance of protoplasm, nuclei! 
chromosomes, mitosis, etc It is necessary to remember the existence of 

l€ —• Agr, mg. 
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itiotgatiic colloids iti stud3riiig the problem of the appearance of life. {Atti della 
R, Accademia dei Lincei, Rome, Vol XXXTI, No. 9, pp 508-510). 

537. Coagulation and plant life — The lowering of the superficial teUvSiou 
of the colloidal medium by promoting coagulation stops osmotic interchange, 
M. J. Amar has studied the action of this important biological factor in starch, 
seeds and leaves. [Comptes Eendus de VAcaddmie de$ Slicnces, Paris, Session of 
April 7, 

538. New method oj eshmatmg hydrocyanic acid in plants, — The plant 
is reduced to powder, some water is added and the mixture left to hydtohsefor 
4 hours in a stove at 370C or for 20 hours at ordinary temperature. The hy¬ 
drocyanic acid IS then driven off at low temperature by a curient of air and 
collected in a solution of potash and then estimated with iodine (Kohn-AbrEST 
and J, Rtcardini {Comptes Rendus de VAcaddmie des Sciences, Paris, Vol 177* 
No. 17) 

539. The levuloses in cereals — H Cobin and C, BEBVAiy have discovered 
the presence of levuloses, especially in the scaicely-formed grains, levigyrotts 
elements which make up as much as 40 % of the dry matter; a small amomit 
of levosine is j^resent in the ripe caryopsides and in the ffour, and to a less extent 
in wheat and barley. In oats, there is a little levulose in the green culms and 
the grains that are in process of formation, the levigyrous elements are 
completely reabsorbed at harvest-time, so that none are ever present in the 
ffour Maize and buckwheat never contain levuloses at any period of their 
, growth These reactions can be applied in the analysis of mixtures of Hour' 
{Compter Rendus de VAcadimie des Sciences, Pans, Vol 177, No 20, pp 973-975)* 

540. A new crystalline chromogen, esculetol, extracted from the horse-chest* 
nut — G. Bertrand and Y DjoriTCH have succeeded in separating in a pure 
and crystalline condition the substance present in solution in the integuments of 
the young fruits and also in the still green integuments of fully-developed fruits 
as well as in the cortex of young branches of Aesculus Hippocasiamim Tliis 
substance is colourless as long as it remams enclosed in the living cell, but la- 
pidly turns dark yellow when as a result of a lesion of the tissues it is exposed 
and comes in contact with the air The authors were able to discover that tliis 
change of colour due to the laccase which is associated with the esculetol in the 
plant {Comptes Rendus de VAcaddmie des Sciences, Paris, April 7, 1924). 

543, Plant Veins, — The vascular bundles of plants not only carry raw 
food material from the roots to the leaves, but also transport the ‘‘ chemical 
messengers ” which take the place of nerve impulses in the nerves of animals. 
In both cases a stimulus given to one pari of tlie body often causcvS a reaction 
in a different part The stimulus is sent tlirough some plants at u rate of 10 to 
20 millimeters per second, it is probably conveyed by '' chemical messengers 
or ** hormones liberated by the stimulated part into the transpiration stream. 
In prof. H. H. Bxxon^s words: Whatever the intimate mechanism of the system 
is# the subject of the tratisniission of stimuli through plant tissues offers a strik¬ 
ing example of the swing of the scientific pendulum of scientific opinion. The 
view based upon superficial resemblances, that the vascular bundles are the 
aeirw of plajats, was long abandoned, but now we see there is clear evidence 
that they actually trammit stimuli from the sensory to the motor regions, and 
so perform the functions of nerves». Naturally, there are very great differ- 
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ences iti detail between the modes of action in the two cases. {Science, 
voh IyIX,No J523, p XI-XII, New York, 1924). 

542 The mechanism of the germination of wheat in sheaves as a restiU of 
am rdunng or after harvest — Prof O MtjneRAI'i undertook the task of 
determining whether, and to what extent, the low temperatures accompany¬ 
ing the rain storms at the end of June, or the beginning of July, were respon¬ 
sible for the more or less severe in3ury caused by the sjitouting of the grain in 
the sheaves when the harvesting and stookmg had been hindered and delayed 
by ram The observations of the author showed that i) the germination 
of stocked wheat (or of cereals of similar behaviour) when the harvesting 
or other operations preceding threshmg are disturbed by rain is chiefly due 
to the rapid fall in temperature accompanying summer storms which are nearly 
always violent, 2) the low temperatures accompanying the rain at this season 
not only do not inhibit germination but are even the determining cause pro¬ 
moting it; 3) therefore, the probability of injury to the crop is greater the lon¬ 
ger the fluctuations of temperature continue after the rain, and is, on the con¬ 
trary less, the sooner the temperature reaches the normal maximum, 4) some 
varieties are extremely susceptible to untnnely ram (tins has proved to be 
the case with tmgid wheats) while others offer more or less resistance (of 
the wheats tested “ Carlotta Strampelli ” |>roved always the most resistant) 
If a study were made, in every given case, it would be possible to discover 
the most susceptible of the local types and to And out the best means of 
preventmg or lessening the injury (by early stooking and threshmg etc) 
{Ath della R Accademia de% Ltncei, Rome, Vol XXXII, Parts 1-2, 
pp 35-36). 

543. ** Chamaerops humths ’* as a paper-plant — The utilisation for paper¬ 
making of the dwarf palm (that invades certain sea-shores of North Africa 
rendering them useless for agriculture) would be an excellent means of exploit¬ 
ing the plant regularly or even of eradicating it Dr 'hwz has found that, by 
means of the soda treatment, 35 % of unbleached pulp can be obtained from 
this palm The leaves and leaf-sheaths contain 23% of cellulose and the stem 
contains 14 % {Uagronomie colomale. Year 9, No 72, p 186, Paris) 

544. Alfa, a mw material for paper-pulp, — North Africa is still the coun¬ 
try that produces most of tins Gtaminiacea which is continually being more 
widely employed for making paper pulp. Before the War, Algeria exported 
annually about i 500 000 tons of raw alfa. In 1913 England absorbed 93 % 
of the total production, the rest being divided amongst Spain (40000 tons). 
Belgium (18 000 tons) and France (800 tons). Portugal and Italy In Tunisia 
supplied 400 000 tons to France and 45 000 tons to England. During the 
War, the exports fell considerably and factories for making paper-pulp from 
alfa were built on the spot, there are now in full working order. (Revue 
scienttpque, Year 62, No, 7, p, 261, Paris. 1924). 

545. Transport of hevea latex, — The technique of rubber preparation has 
recently been altered in a manner to greatly improve the final product In 
the first place we may mention the Hopkinson method which has already been 
widely adopted. This is based on the use of latex transported uncoagulated 
from the plantation; this unworked latex is chiefly sent to the United 

It is precipitated in a room heated to which causes the rubber to^b^ 
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deposited in the form of a very light white and absolutely pure powdei of a 
quality superior to any prepared by coagulation on the plantation 

The Dollar Dine which has been recently stilted in the United States or¬ 
ganises the sea-transporl of latex fiom Batavia, Singapore, Penang and Co¬ 
lombo to New York 

The first large consignment of this latex airived m New Yotk lowaids 
the end of icyzz and consisted of a cargo of some ^ooo hectolities dc\spatched 
for the General Rubber Co in a tank-ship. The latex came from the society’s 
estate at Sumatra , it kept veiy well duiing the voyage and on arrival was 
pumped out without any difficulty. 

The latex was sent in petroleum tins from British Malaya In i gzz the 
Sumatra plantations furnished about 7000 hectolitres and in the first half 
of 1923 British Malaya sent ovei 4000 hectolitres of latex to the United States 
Its carriage presents no difficulties Thus the product forwarded from Su¬ 
matra is preserved by means of an anti-coagulant (ammonia, caustic soda, or 
formaldehyde etc) and transport by rail in tank-trucks from Delhi to Bela- 
wan where it is stored in floating cisterns from which it can be pumped into 
the tanks of the steamers. {Lf*Agvonomte coloniale, Year 10, No 74, pp 49-50, 
Paris, 1924) 

546. Camphor cnUivation m Romagna — As a result of the eflorts of 
the “ Consorzio industriale agrano ” of Cesena and of various ComnuttecvS and 
local Public Bodies, foundations have been laid for planting camphor on a large 
scale in Romagna with the object of assisting the development of the cellu¬ 
loid and nitrocellulose mdustries. {BolletUno delV Assoc^azione italuma pro pi ante 
medicmah, aromahche ed altre uUh, Year VI, No 91, p 166) 

547 A new commercial method of tea adulteration has been reported 
by Prof U Brizi It consists in wholly replacing the tea leaves by the 
leaves of Osmanthus fragrans a native of J apaii and Gnna and grown as an 
ornamental plant on the whole Mediterranean coast The sample examined 
by the author came from Marseilles and from its external chaiaclets would 
have been taken as a sample of the best Japanese lea. It was found on ana¬ 
lysis to contain water 85 %, ash 6.^0 %, substances soluble in boiling water 
32 %, tannm 22 %, traces of caffoin The adulloration could be delected by 
microscopic examination from the structure of the leaves which IvH very diflen- 
rent from that of tea leaves The substitution was piobaldy (^ffeoied in Jajian 
where the flowers of B. fragrans are frequently mixed with inferior tens in 
order to improve the aroma This species is one of sixty others whose leaves 
are said to be introduced in the adulteration of tea (Bollettmo delVAssoda- 
zione ttahana pro piante medicinally aromahche ed altre utih. Year VII* No, 2, 
Milan, 1924) 

548. Ejzportatwn of pepper. — The amount of pepper exported in 1922 
from the chief pepper-producing countries was (in round numbers) Biitish 
India 58000 quintals; British Possessions 2x3000 quintals; Malay States 
22$ 000 quintals; Dutch Indies 120 000 quintals; Indo-Cliina 31 000 quintals* 
Siam 8000 quintals. Thus the exports from the French Colonies (chiefly 
Indo-Chlna, although in 1921: Madagascar shipped 21 quintals) would be al¬ 
most suffident to meet the pepper requirements of France which in ;i 921-23 
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amounted 011 an average to 33 420 quintals per annum (L'Agronoime colonmle^ 
Year 10, No 74, pp 50-52, Pans, 1924) 

549 Essential oil of peppermvnt extracted from peppermint water — 
While engaged in controllmg the 3deld of the peppermint distillery (at Pan- 
canlieri, province of Turin, in August 1923) Dr V Massera found that in or¬ 
der to obtain i kg of essential oil about 400 kg of the plant were required 
while some 150 litres of water of distillation was produced Hitherto this wa¬ 
ter was regarded as a waste product for it was never re-distilled for fear of 
imparting a bitter flavour to the essential oil The authoi however, tried ex¬ 
tracting the essential oil by means of benzol and obtained from this water of 
distillation a product which on analysis proved to be of good quality and very 
rich in menthol (57 59 % being the average of 2 tests) but, the return was too 
low, on an average 9 % (the loss as a solvent is maiked, o 06%) to make the 
recovery of the essential oil worth while (Bollettino delVAssociazione %tahana 
pro piante medicinah, aromatiche ed altre uhh. Year VI, No ii, pp. 200-201). 

550 The medicinal use of the bark of P^unns Cecmmha has been 
reported by Prof A Tromer Although the medicinal properties of the bark of 
Primus Spmosa, Pr Padus, Pr Cerastis, Pr Serotina l^hrh have long been 
known and the bark of these trees was recognised to have a tonic-astringent, 
sedative narcotic, and especially a febrifuge action and was used occasionally 
for various purposes, as is mentioned by some recent authors, the curative 
properties of Pr Cocumiha ten, a native of South Italy appear to have been 
forgotten, although its action as a febrifuge especially in the case of intermittent 
fevers is more marked than that of the allied forms Its use in medicine seems 
to have originated in Calabria about the end o± the eighteenth century. {Bollet- 
Hno delVAssociazione rtahana pro piante medicmah, aromahche ed altre uhh. 
Year VI, No 12, pp 220-222) 

551 Eqmsetum arvense, a weed that can he used in the home Pharmaco¬ 
peia — The old herbalist and some of their modem followers, of whom one 
is Kneipp, recommend this plant for its medicinal properties The sterile 
stems, if gathered in sunimer, dned in the sun, or an oven, and kept very 
dry in bags are said to be useful as an infusion to cleanse the stomach, but 
must only be taken occasionally They can be employed, in addition to steam 
baths, in cases of kidney trouble or of retention of urine. In cases of haemor¬ 
rhage, or elusion of blood, a decoction of these stems should be taken at once 
(M PiORAVANll, Bollettino deWAssoc%azione tialiana pro piante medtetnah, aro- 
matiche ed altre ut%h, Year VII, No i, p 9, Milan, 1924) 

552. Early joremg method — The methods most generally adopted in 
order to arouse plants especially dowering species, prematurely from their 
wmter sleep are the ether method of Jokannsen and the hot water bath of 
Moeisch Recently, Weber has suggested crushing the dormant buds (with 
pmcers) while RiCHtER proposes their immersion for a few seconds in concen¬ 
trated sulphuric acid after which they must be carefully washed several ti¬ 
mes. Plants after their buds have been crushed, 01 burnt by acid, react ener¬ 
getically to the lesion as soon as they are put into a warm room and dower at 
once In 1922, Weber proposed Rontgen ray treatment for the same purpose. 
RiEEES advocated baths of electric light Another process is the following ; 
< 3 issolve 30 gm. of sugar in o 5 litre of water and add 20 gm, of fresh yeast: 
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bathe in this mixture tor 24 hours bratiches of lilac 01 Forsvihia, then take them 
into a warm room and put the ends of the branches into water, after which 
the buds will soon open and llower. (“ Methoden des Frhtitreibens /U)er- 
kalda'>is Himdhuch hiolo^, Arheitsmethoden, 1922 , {Benohte dcy deutsckeft 
hotamschen GesdUchajt Vol p, iqiz , Die Umschau, Fait IMinkfiirt a. 
M , 192 j) 

553 Forcing vegetables on the Flam oj Albenga (prov of Genoa) -- The 
Plain of Albeiiga is the most extensive plain of Iviguna, but until tweut}?* years 
ago it was a vast marsh on the highest points of which hemp alone was culti¬ 
vated Now, however, it has been completely drained and the water ivS used for 
irrigation, so that it has become a centre of intensive production of vegetables 
(chiefly during the winter) and also of fruit. The vegetable chiehy grown is 
asparagus which is cultivated in an original manner, generally under glass, being 
forced with stable-manure, or preferably, cotton waste Tliis latter substance 
IS the more expensive but it forces the plant very quickly and therefore leaves 
a larger margin of profit The method of asjiaragus cultivation, as practised 
in the Albeiiga district, is described in detail by Prof B. AlybEORi in Giomale 
dr Agncoltnra della Domemca di Piacenza, No. 10, 1924 

554 7 he globe avtichoke of the Roman Campagna retains its advantages 
^more tender and savoury), even when growing out of its natural environ¬ 
ment, as has been discovered by Signor E PEtROBEnrj at lyendmara (prov 
of Rovigo) It appears to be more subject to the attacks of mice than other 
less improved varieties such as the '' Ccmune di Clnoggia(// Coltwatore, 
Year 70, No xo, p 297, Casale Monf., 1924) 

555 * feyiihsmg agents of the apricot are, according to Prof A. Mana- 
RESi, in the first instance, hymenoptcra especially bees, the macroglossa 
amongst the moths and then in descending order, diptera of the Syrphidae 
and coleopteron , most of the above perform the same office in the case of tlie 
peach {Rwtsta d% Biologia, Vol. V, Part VI) 

556 Intensive vme cultivation m Bas-Languedoc — B Roger (a 
well-known wine-grower of Vauinage Nunes) sunmiarises in the title of liis book 
his cliief principle viz., ‘‘the prospciity of the vineyard of >Southern France 
dei^eiids upon the conservation of the watei m the soil, to a far greater extent 
than iqxsn the amount or compOvSition of the fertilisers applied In his wank, 
the author described the intensive luetliod of viiuMniltivatiun that he Jitis de¬ 
vised mid used wnth excellent results in liis own vineyards. I Ic (|notes at length 
from scientific works coniatuiug the theoretic basis of this methfKi thus explain¬ 
ing its success The author has evidently written with a view to propaganda, 
in order that all may profit from Ws work and experience, for he enters Into 
the all minute teclinical details The metliod was devised for the Mediterra¬ 
nean regions with the hottest and driest summers; it is based on the following 
principles: i) the soil water must be stored up and retained as long as possible; 
z) this can only be done by means of surface work carried on tliroughout the 
year; 3) in order to be able to work the soil during the entire season, the foliage 
must not lie on the ground and the paths between the tows must be free, whwdi 
necessitates the vines being trained on trellises and along wires; 4) training 
the vines along wires allows of the pruning the long canes of one years growth 
which is the only means of obtaining heavy and regular crops and of ailo^^sring 
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the vine to profit by its natural advantages, 5) this chain is one of xvluch 
no link must be wanting, as otherwise the results are entirely different 

In order to carry out many superficial woikmgs (every 8-10 days), suitable 
apparatus must always be at hand m the vineyards The anticryptogannc 
treatments are carried out on a large scale and as quickly as passible Owing 
to the long pruning and the heavy crop, the vintage is delayed 15 days The 
amount of fertilisers used is small, for 15 years follovnug the vines were 
only manured with wool waste fumislnng 45 kg of nitiogen per hectare The 
average wine production for the 17 ^j-ears 1907-1923 was 140 hectolitres per 
hectare as against 60 hectolities per hectare in the other Communes of Vau- 
mage The alcohol content of the wines (both led and white) is at least equal 
to that of the average found in the wines of the same type in that region The 
author estimates the cost of wine production by hts method at 35 70 fr as agamst 
50 ff in the case of the method usually adopted in Vaumage (trammg in little 
bushes, in vase-form) (La Goutte d'Eati, Ci^lture intensive de la vigne dans U 
Bas-Langtiedoc, 16°, pp XVI-528, figs, tables 26 separate from text) 

557 Grapes as a remedy — According to Bd CRONZEXy i kg of per¬ 
fectly ripe grapes eaten fasting every morning soon disinfect the faeces and 
cure flatulence due to infection. Both the skins and pips must be swallowed; 
care, however, should be taken to masticate the latter [Le Progres agncole 
etviPicole, Vol BXXXI, No 13, p 297, Montpellier, 1924) 

558 Living supports for vines — Signor A Zappi-RecorbaIT reviews 
all the vanous living supports for vines that are used in different parts of Italy 
and makes some brief remarks upon each and upon the locAl conditions deter¬ 
mining their choice, as regards environment and the form in which the vines 
are grown He examines the Common Maple {Acer campestns) which I’s 
most generally used and succeeds in all soils, except those that are too damp, 
too dry, or very compact, Celtis austral and C occidentalism the author places 
with the Maple as superior to any other plants for the purpose , the Common 
Ash {Framnus excelsior) that like the ehn and poplar ought to be discarded 
since they have superficial roots and thus exhaust the ground, the Manna-Ash 
(Fraxinus ornus] a tree that thrives on stony, sterile soils; w^'illow {Sahx alba ), 
Black Poplar {Populus nigra) ^ Oak [Quercus Pohur) all very little suited for 
supports for the vine , Quercis Cerris, elm {Ulmus campestns)^ Common Alder 
{Aimes gluhnosa) all of which do well on siliceous clays, Cornel {Cornus-ma- 
scuta) that grows on any soil and in any exposure All these trees have leaves 
that can be used for stock-feeding 

In his Bezioni orali'" Biboepi advises fruit-trees being employed as 
supports for the vine His suggestion has, however, not been adopted by growers 
on a large scale but finds favour with smaller cultivators, tlms in some of 
the districts near Bologna, the vines producing table-grapes are usually 
trained on rows of fruit-trees amongst which predominate, plum-trees, cherry- 
trees, pear-trees, almond-trees, apricot-trees apples-trees, etc In the district 
of Imola and in other parts, it is very common to jfind at the end of the rows, 
and on the pillars in the centre, wahiuts, apples and rarely, pears 

Amongst the fruit-trees upon whidbi vines can be trained, the following 
deserve mention : apple {Pyrus malus) the commonest, pear {Pyms comrmni$) 
growing well on poor soil; walnut (juglans nigra) much used formerly in the 
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districts of Ferrara and Veueto, thougk it gives too much shade which is bad 
for the vine and for the soil; bird-chcrry (Primus avium) which does not cast 
too much shade, the mulberry (Moms alba) very much used m Fmilia where it 
IS the favourite tree for growing in lows near high-roads, on the borders of 
lields, as w'-ell as at the head of rows, on pillars, etc If the niulheny is used 
as a support for the vine, two valuable crops can be obtained, but as accoidiiig 
to the old system, the vines were too much shaded, CASTAnnis has adopted a 
new plan Tlie mulbeiry is grown somewhat in p3rramidal form (instead of 
in vase-shape) and the vines are grown at some distance from the tree by wliich 
the fnut-beaiing branches of the vine aie supported The CASTAiyDis method 
has been adopted by many practical vine-growers of Veneto and Friuli who 
consider it most successful In Genoa, since remote antiquity, vines have been 
trained on fruit-trees and olive-trees, the association in the latter case lasting 
for about 35 years, viz, until the vine is old and the olive-tree begms to 
bear well 

In conclusion, the authoi desciibes the manner of raising these living 
suppoits, especially those employed in Emilia, and the formation in which they 
are planted- (Gwrnale vimcolo ttaliano dt Casale Monferrato, Year 47, No 48, 
year 48, Nos 3 and 4) 

559 and valuable Graganoci hyhnds — Signor A Pirovano men¬ 
tions some hybrids he has obtained at Vaprio d’Adda (prov of Milan) by 
crossing the vine Graganoci or Greco bianco ” (noted for its almovSt com¬ 
plete resistance to peroiiospora) or Pirovano “ 16 ** or I P 17 '' (obtained in 
1902 from poliinating Grecanico with “ Precoce dTschia ” and hence resistant 
to phylloxera even when grown on its own roots though it is of pure European 
descent) on the one side with Siebel 2052, Siebel6o, Siebel 1077 and Castcl 15602 
on the other. By selecting the hybrids obtained, which included many good 
types, the author entirely neglected the question of phylloxera resistance which 
can always be insured by grafting, and only aimed at hardiness, the highest 
sugar content and unexceptional flavour In the article examined, he describes 
briefly the progeny obtained * two selected foims are already on the market: 
''Precursore (Siebel 60 x I P 17) which is unusually early 111 ripening, 
and “ Colosso (Grecanico bianco x >Siebel X077) with a woudeifully heavy 
yield, both with clean flavour and lesistanl to disease (Biviski di /lmpe!ogra/ia, 
Year VI, No, 9), 

560 Protection of vims from frost. — The best way of protecting vines 
from frost is, as E, Chimiknti slates, to lay them down and cover them 
with soil before the winter cold sets in, and then to txain tliem on trees, for 
at some metres above the ground, the air is warmer than on the level of the soil. 
In I^iacentino, and in Cremona to some extent It is the custom to bury the vi¬ 
nes in this manner; they are trained on a dead trunk or on living trees and fairly 
low down Since the vine to be buried cannot be stretched along the ground, 
the cordon form with low stock or trained on a tree is chosen; pyramid and tree 
forms being avoided. In Piedmont and Veneto the vines supported by 
stakes are bound 4-8 together with very long trailing branches and covered with 
soil; sometimes the branches, while attached to the stakes, are covered 
-with bunches of straw, or else the vines are untied from their supports. 
In the plain of Alexandria, the vines are extended on the soil and covered with 
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5 cm. of soil, with the exception of the ends of the branches, which remain ex¬ 
posed When the stock cannot be bent, it is covered up with soil and the bran¬ 
ches are roughly pruned and buried as above described In France short prun¬ 
ing has hitherto been the rule, but the cultivation of free-growing vines with a 
strong root-system is now gaining ground In the case of vines grown accord¬ 
ing to the Gujot system, it is only necessary, in order to be able to bury them, 
to cut back the fiuitmg branches in the autumn, loosen the woody branches from 
their support, whether a stake or wire, tie them up in a bunch and then lay 
them on the ground and cover them with soil When all danger of frost is 
past, the unnecessary branches are removed and the others attached to their 
supports Some persons state that removing the leaves from the stock 
provents rapid thawing and therefore they train the vmes on supports, but 
no accurate information exists on this subject 

In the case of vines growmg on the plain, ditchmg and drainage operations 
a&rd a good protection, but they must be regarded as supplementary to co¬ 
vering the vines with soil. 

The authoi lays stress on the necessity of expenmental research on the 
protection of vmes from inclement weather (G%omale vimcolo itahano. Year 48, 
No 9) 

561 Experiments in Treating surra in horses with Bayer 205 in the 
Dutch Indies, (i) — Surra in horses which is a disease occurring in India and 
in other Asiatic countries and due as is well-known, to trypanosomes It 
cannot be cured, when once it has declared itself, by " Bayer 205 even if large 
doses are given Hoises treated with this remedy show serious toxic symptoms 
urticaria, severe dermatitis, pododermatitis, stomatitis, etc, and rapidly lose 
flesh Even small doses of “ Bayer 205 produce pododermatitis with the for¬ 
mation of rmgs, from the number and position of which it is possible to determine 
the number and age of the injections Even 14 days after the disease has ap¬ 
peared, treatment with Bayer 205 ” is quite useless; it is also without effect 
in cases of relapse It can, however, be used as a prophylactic (10 6 gm being 
given per 100 kg live weight) Roi)E;nwai<dx and Bonwbd ; “ Bayer 205 
bei der Surra des Pferdes m Niederlatidisch-Indien Monatshefte fur prahti- 
sche Tierheilkunde, Year XXXIV, Parts 10-12, p. 363, Stuttgart, 1924). 

562 Serotherapy against glanders m horses. — The immunisation of hor¬ 
ses agamst the streptococcus of ScHUTz is rendered difficult on account of 
the frequent accidents occurring during the process In order to prevent these, 
BR0C$i-R0USSEAU, FargeoX and Ubbain have tried^ to obtain an active serum, 
using bacteria killed with ether-alcohol as an antigene. They associated with 
tins dead antigene a living antigene of glanders streptococci from an agar- 
agar culture First, the antigenes killed with ether-alcohol were injected for 
10 days in succession, then during the next month, the ether alcohol antigene 
was injected alternately with livmg streptococci that had been weakened by 
heat, in order to prepare the way for the injection of a living unattenuated 
culture {Comptes^Rendus de VAcademic des Sciences, Parilfe, Vol. 17, No. 18. 

563 Action of Cuprex ” on the ectoparasite of the dog and the fowl. — 
Br A. ScBxncER has tested Cuprex ” a preparation made by Dr, W, EXCH- 


(i) See B, 1934, No, 361, {Ed ) 
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MOKZ of tlie Clieniisclie Pabrik E. MerdxIt is a solution of a copper com¬ 
pound ill an organic solvent. Cuprexanswers ail the requirements of an anti- 
liaxasite ; wlien. sprinkled, or dusted under the coat or |")liunage, it kills all the 
living parasites, but in order to destroy their eggs, it is necessary to a|)ply the 
cuprex a second time after an internal of 9-J0 days. {Monatske/fe fur I'icriteH- 
kimde. Year XXXIV, Parts 1.0-12, pp. 309-359, figs. 9). 

5()4, Exparimeuial injection of Galleykt mellonella tmlh Glaucoma pmfomi>is, 

.. A. IvKVOPF has inoculated into the blood of the larvae of GaUerki mellomlk 

a mliute of the infusorium Glaucoma piriformis. The larvae thus treated died 
in 8-15 days according to the nunilier of infusoria introduced which niultiplj 
cpiickly in the blood. Shortly before the death of the larvae, the blood is free 
from Icuc0c3d-.es (which are numerous under normal conditions) but contains a 
large Cjuantity of Gkmcoma pififomus which completely infest the bodies of 
the larvae. {Coniptes Rendus de VAcademie des Sciences, Paris, Vol. 187, 
No. 13, 1924). 

565. Biological study of growth with special application to domestic ank 
nulls. — This study which has lieen made by A. GarTNEE is divided into six 
chapters : Conditions of animal development — Differences between the de- 
velopnient of plants and animals — Phenomena of animal growth — Analytic 
representation of animal growth — Daws of growth. According to the author, 

' ‘ growth in the general sense is the capacity of living substances for producing 
other living matter’b whereasgrowth in the more restricted sense is the 
capacity of living substance for making living protoplasm from tlie dead 
elements of the metabolism of matter especially during the development of 
the 3^0ung individual 

The condition necessary for growtli is the intei'Cihange of sulxstances de¬ 
pendent on a series of internal factors such asxDtesence of living matter ; ade¬ 
quate cooj)eration of all the chemical and physical functions of protoplasm, and 
of the all nucleus; the action of the determinants of the heredity,1*3^ conditions 
of growth, etc., and also on a series of external factors such as nutrition, 
atraosplieric condition, temperature, pressure, etc. 

The fundamental difference between the growth of |)laiitvS a.nd animals 
consivsts ill the fact that the chemical energy jitCvSent in tlu,^ f(,)od of animals 
must first be ^Droduced hy the pki,nt liy meaUvS of a gi,ven transformation of 
energy. 

In tlie study of the |ihenomciia of animal growtli, the author refei'S evS|'R>‘ 
daily to the domestic steer and considers : i) the intrauterine periixl t 2) the 
extrautcrine period ; 3) normal and abnormal developnient. Ac(X’)rdlng to 
the studies of RxJBNr:R, the energy trairsfomiation in intrauterine life is 0.7 % 
of that occurring under norjiial cond,itions in ext.rauterine life; in order for' the 
foetus to gain 1 kg. in weight it is necessary'to have 2038 large calories'for the 
horse, 1915 for the ox,'2929 for the sheep, 2210 for the pig and 23x8, for the dog. 

, The suckling period alone is of essential importance for extrauterine growth. 
^The author refers to some of his observations respecting the suckling .of .calves 
(Black Pied Priesians) when teat-reared or bottle-fed. By the latter means even 
better'results were;obtained than when the animal was suckled by its dam;- 
this is 'due. toThe.^ hygienic, .precautions taken in artificial feeding. 

During suckling^'-the '.great' weight increase and the best, .use of the food, is 



CtmREKI? NO^ICSS 


5x5 


made On measuring the milk consumed by 43 calves and the increase in 
weight of the animals during the first and second months, the author found that 
during the second month some of the calves consumed, per kg, increase of live- 
weight, five times the amount of milk they consumed during the first month. 
Further, he noticed very large individual variations in the nutritive returns. 
from 3 8 to 28 4 kg of milk per kg of increase in live-weight in the first month, 
fiom 10 to 28 kg in the second 

After a sufficient period of suckling, movement in the open air (grazmg) 
is the most important, factor in the growth of young animals 

Increase in weight and increase in volume do not proceed pan passu 
tine first takes place especially during the first month of life, whereas the latter 
occurs especially in the second month With the attainment of sexual matu¬ 
rity, increase m volume stojis or nearly ceases as a rule, while increase in weight 
slows down abruptly. 

According to Rtjbner, if we take 100 as the maintenance ration, 189 % is 
needed to produce normal growth in the horse, 221 % in the ox and sheep; 
222 % in the pig 

Growth can only be estimated by measuring and weighing, for neither 
operation alone can show the actual growth viz., the amount of newly-formed 
living substance. There aie no chemical processes by which the estimate can 
be made. 

In order to obtain an analytic determination which should give the growth 
as accurately as possible. RtfBNER considered the time necessary for an animal 
to double its weight. As a rule, the mcrease m weight ceases (m young 
animals that are being reared) after the fifth doubling of the weight; the rapidity 
with which the successive doublmgs of weight occur give a clear idea of the 
rate of development The first period of doubled weight is 60 days for hor¬ 
ses — 47 for cattle — 15 for sheep — 14 for swine — 6 for rabbits. In 
all these animals, the amount of energy used during the period of the first 
doubling of weight, for interchange of matter and growth was the same 
the estimates showed that to double the weight by i kg, 4513 calories 
were required for the hoise, ^01 cattle, 3986 for sheep and 3754 for 

swine. 

From the Pedigree Book of a Breeding-Station for selected cattle in Ba¬ 
varia, the author found the following averages for 14 calves: time requited 
for first doubling of weight 39 days , for the second 74 , for the third 161 

Insufiicient feeding may lengthen these periods, but liberal feedmg cannot 
shorten them although the weight increases owing to fat-formation. The uti- 
Hsation quotient of energy decreases and the time necessary for doubling the 
weight increases at every successive doubling of the weight 

The author obtained as averages for 65 calves: increases in live weight 
alter one month from birth 63-55 % 1 ^ter 2-3-4-5-6 months respectively 29 05 
—‘ 22 68 11.68 — 13.39 — 13 94 %. 

The growth curve (age on abscissae, we%ht on ordinates is similar (ad 5 ) 
for all the animals. 

Lams of growth — Starting from the principle that the amount of growth 
is m the first place determined by the size of the growing body, O, SCHOTB 
has-expressed the growth curve by the formula y where y is the size 
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of the individual at the time i, vo is the size at time o, and e is a constant factor 
and i the time 


The fonuula suggCvSied by V B. Beackmann (1919) is of the same type ; 
where fFt is the weight at the time t ; Wo is the initial weight, 
C “ 2718; r is tile factor of intensity (representing the relative growth rate) 
and t IS th<‘ time This formula is only applicable during the season of most 
ttipid growth and was devised by making expeiimcnts on plants 

Puttier {i9i7"i<)2o) starts from the principle that actual growth in thediffe- 
rence between the building up and the breaking down of the organic vsubstances 
in a living organism. Wlieii this diference reaches o, the end of growth is 
also reached The amount of Hving substance formed m the time unit, ivS ac¬ 
cording to Putter pioportional to the squaie of the linear dimension viz, 
to and the amount of living substance decomposed m the unit of time if a 
given fraction of the total quantity of the organic matter of a body. The 


groivth limit depends on the following conditions 


L:^K 

‘"“^7 


where k is the 


maximum value of possible growth, K is the rapidity of the decomposition of the 
organic matter (and hence a constant that cannot be separated) and k is the 
formation of new construction material produced by the interchange of sub¬ 
stances (which depends upon the organism itself), L and X are not measured 


empirically, but are deduced from 




where G is the weight 


Robertson {1908) started from the idea that growth chiefly depends on 
the ultimate size of the individual A) In order to plot the growth curve, 
he made this not only proportional to the quality of the growing substance 
(s=s ;jf), but also to the differenced — Robertson obtained the following 
equation by taking into accoimt the similarity already noted by I^OEB between 

autocatalytic reactions and growth processes —— = wheie ^ 

A Af 


is the growth constant, t is the time under consideiation and the time in 

A 

wliich growth produces the size Robertson tested his fonuula with 

positive results and msed it in the case of man, wliite mice and frogs. The 
author tested the formula by applying it to 65 calves and obtained concordant 
%urcs for the found and calculated weights, from birth to the sixth mouth. 

dp? 

M OsTWAEU (1908) used the following equation / . to express the 

d i 

increase in weight of growing animals x is the property to be CvStimated, I the 
time, and / a function of the giowth The growth curve, m he found, takes 
a similar course in the case of the most different organisms whether plant or 
animal and also in that of a single cell, 

Rubners' formula based on the constancy of energy is of much more ge¬ 
neral application than the formulae we have just considered. The amount of 
energy (measured by calories) employed in doubling the weight of an animal 
U the same in the case of all organisms whatever may be the rate of develop- 
When any animal has reached its final size, the substance of its cells 
Ma put fcfHh. m equa^, a:^ount of energy in the work of growth. This dynamic 
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law of growth. is expressed by Rxjbner's formula, U + W ^ constant, where 
V IS the calories developed in the decomposition of food dmrmg the growth 
period and W is the growth Therefore W equals the product of the daily 
number of calories used (e) and of the period (m days) of growth, hence, 
c \ Z -f” T-T — constant 

It follows fiom this law of growth energy, that the amount of energy used 
in growth is independent of the rapidity of growd:!! On the other hand, the 
formation of new^ hving matter requires the same fraction of the total amount 
of metabolic energy in growing animals, that is to say the growth quotient is 
always the same 

Taking as his basis the great importance of the law of surface areas for 
all the processes of energy, Rtjbner first (1902) formulated the relation exist¬ 
ing between mass, employment of energy, and surface area The growth of 
mammals that are developing is always the same relatively to the surface area 
and generally the output of energy required to attain this growth nses from 
100 to 159 The average composition of the body and its nitrogen con¬ 
tent do not alter during growth, therefore for a too % mcrease in the amoimt 
of nitrogen, there is a 59 % mcrease in heat production , viz., a i % increase 
m nitrogen means a o 59 % mcrease in heat production, vice-versa a i % de¬ 
crease in mtrogen causes a o 74 % decrease of energy m calories 

The author concludes by givmg a hst of questions that can only be answered 
by means of experimental investigation 

566. Grafting interstitial glands on horses — VECCHIA, Director 
of the Royal Stud Station of Reggio Emiha, has performed this operation 
on a valuable horse suffenng from premature senility The mterstitial glands 
used were taken from another horse of the same Station. The operation was 
most successful and perfectly effectual, the reproductive energy of the stallion 
was restored and its general condition of nutrition and activity remamed 
normal {VItalia vimcola ed agrana. Year XIV, No 8, p 125, Casal Monfer- 
rato, 1924) 

567 Food valves and body needs. — The object of the Bulletin is to 
enable the student of foods to see^quickly in what proportions the five impor¬ 
tant constituents — energy, protem, calcium, phosphorus and iron — are 
supphed in 50 common foods The charts show at a glance how much of the 
different foods are required to make a complete ration, or what food caix best 
supply any particular constituent. {Farmers' Bulletin, No 1:383, pp 35, 
charts 50, U S Department of Agriculture, Washington, D C. 1923) 

568 Handbook on better livestock feeding. — This booklet contains in con¬ 
densed form practical and up-to-date information on the feeding of cattle, 
hogs, sheep, horses, and poultry, compiled as a result of a wide study of 
farm feeding problems 

In this handbook aU the different classes of animals are considered sepa¬ 
rately. For instance, there is special information on feeding young animals, 
dry cows, srres in service, weanmg pigs and calves Consideration is given to 
the feeding of farm wastes and by-products, the use of mmeral feeds, the use 
of self-feeders, tonics, hogging down crops, commercial feeds, dehorning and 
castrating, with relation to feeding and management, mixing feeds and makmg 
up balanced rations, shelter for animals as it affects their production, water 
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and salt. Sample ratioms ate given for the various kinds of animals under dif¬ 
ferent conditions, llie iiiiportafice of good breeding in obtaining luaxiiniuu 
gains is emphasized. 

No set of specific feeding rules can Tie wisely applied throughout tiie 
country ” says John R. MoHbKK, Chief of the ITureau of Atii'nia,l Incliistr^g In 
a foreword, to the handbook. “ r.ocal oouditions, sea,s<mal changes, and 
many oilier fa.clors'^ he continues, “ couibine to make the best f(*ediiig 
|,iractices c!ia.iige from place to place and from time to time. I'liis handbook 
discusses tile main points most commonly encountered in feeding, l)iit wiiicli 
should always lie a<la.pted to local conditions. More general discmsvsions of 
feeding practices will lie found in Farmers' Bulletin and otlier pidilications of 
the department, also in publications of the State agricultural colleges and 
expcriinent stations. 

Copies of the handbook, which is known as Miscellaneous Circular 12, may 
be olitaiiied free, as long as the supply lasts, by addressing tlie Bepartment of 
Agriculture, WavSliington, I). C., U. S. A. 

569. .UstFnating the weight of cattle on the basis of the circumference of the 
chest, — The following method was proposed by Erich ScHtri^z von Vc)nsK()W- 
SKi and is recommended by Prof. B. MoiiKSCili on account of its extreme sim- 
plicit^o Idle circumference of the chest if measured behind the witliets and 
expressed in centimetres runs into three figures, the first is disregarded, the 
second denotes a zeiitner (100pounds) and thetliird a pfund (0.5 kg). To the su.ni 
of these two weights is added, for a circumference exceeding 150 cm., a number 
of pfunds that increases with the circumference (on account of the paralk!! 
increase in the weight of the skeleton) in the following manner : from 150 to 
153 cm. 20 pfund : from 156 to 160 cm. 30 pfund; from ibi to 165 cm. 
40 pfund; from x 6(3 to 170 cm. 50 pfund ; from 171 to 175 cm. 60 pfund; 
from 176 to x8o cm., 80 pfund; from 181 to 185, too pfund; from j 86 to 
X90 cm, 120 pfund ; from 191 to 195 cm. 140 pfund; from [96 to 200 cm., 
,i:()o pfund; from 201 to 205 cm., 200 pfund; from 206 to 210 cm.; 259 pfund ; 
from 21T to 2x3 cm., 330 pfund; from 216 to 220 cm., 430 pfund; froni 221 
to 235 cm., 450 pfund; from 226 to 230 cm., 430 pfund and for circumfe¬ 
rences exceeding 231 cm., 500 pfund (the growth of the skeleton having 
ceased.) (B. MorKSCHI, Giovnah di AgricoUura della Donmiica, Year* XXIV, 
No. 7, p. 60, Piacenza, !92.:f). 

370. lumctional genotypic selection of Holstein-b'fieslam in the '(hilled 
States. — The Society of Breeder's of liolstein Friesian Cattl(‘? in tlie United 
States which vSince 1885 has organised milk control of the dairy cows entered 
in its Pedigree Book has recognised for some time past that, in order to 
efiect more rapid and certain improvement, it is not vsufiicient to eliminate tlie 
least productive cows (mass, or phenotypic selection). It is also ne.cessary to 
identify and select the families and lines (pure lines if possible) with liigh 
milk yield tmd high butter-fat percentage (genotypic selection). The society has 
^ therefore started an Advanced Register in which are entered the most 
productive cows and' the bulls that have sired the cows giving most tnilk 
and butter. ' Tins genotypic system of selection has given satisfactory 
results. ' ' ' : '' 

An ex^eptional'Specimen^0 on. the Advanced, Register, is Duchess 
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Skylark Ormsby which gave in the year 12 589 kg of milk containmg 543 kg. 
of butter-fat. (Rwisfa d% Zootechme, No. r, 198.^, Portici) 

571 The Piedmontese Breed of Cattle is regarded by Prof A Gioba, Di- 
rettorc del Comizio Agrario di Mondovi, as one of the best miJk-yield breeds of 
Italy and well able to bear comparison with the Brown Swiss breed, provided it 
is carefully selected; he therefore expresses the wish that this selection work 
should be carried out at the new Stock-Breeding Station at Cimeo 

At the Dairy Cow Show organised by the '' Comizio Agrario di Mondovi'' 
the followmg plan was adopted ‘ the best milkers were chosen from their exter¬ 
nal appearance and then subjected to milk control for a whole year, the milking 
register being of a, very simple type The cow to which-the prize was awarded 
was six years old had calved in November 1920, and yielded on an average 
14 kg of milk daily in May (the sixth month after calving); 13 kg m June; 
12 in July ,-7 m August, 6 in September, 5 in October; 4 in November, that is 
to say i860 kg in the seven months of the test and not less than 3500 litres 
in the twelve months of continuous lactation 

572 Selection and crossing in poultry-breeding. (From a series of reports in 
the National Poultry Journal, Nos 121, 123, 126, 132, 133, 134, vol III, 
London) —PL S^an^By gives the outstanding results obtamed with a White 
Leghorn cockerel (bred from a 12 months trap-nested brid with 265 egg record) 
and well selected White Wyandotles, BrifE Orpington and White Orpington 
AH the Wyandotte cross possessed large Wyandote combs and dusky white 
feathers, dark legs with white on the shanks (although both parents had yellow 
legs). The cockerels and puUets from the White Orpmgton cross were 75 % 
white plumage and the remainder blue, legs clean white Of the Buff cross 
none came pure as regards plumage, good white legs 

O Smart discusses Poultry Farming and research work and notes 
the importance of sex distinction of chickens at birth The results of his own 
tests have led to the conclusion. 

1 White Leghorns x Indian Game cockerel (yellow legged). chickens 
with yeHow legs male, those with dark legs female The pullets are, however, 
bad layers 

2 Silver hens x Gold cocks give females always gold and males always 

silver. 

Pencilled Wyandotte = Golden PenciHed Wyandotte give fine table birds 
at 14 weeks of age, puHets moderate layers 

3 Black legged cock x White or yeHow legged hens e g., Wliite Leghorn 
X White La Bresse give females with blue or black legs and the majority of 
males yellow legs; an exceHent table cross and good layers. 

The programme of the work undertaken by the Animal Breeding Research 
Department Edinburgh includes: 

1. Systematic study of linked inhentance in the domestic fowl mth special re¬ 

ference to breed and utility characteristic. —The study of crossmg and back-cross¬ 
ing is proposed for the following breeds: Minorca, Light Brahma, Rose-comb 
White Dorking, Houdan, Black Scotch Dumpie, Black leghorn. Brown Leghorn, 
Partridge Wyandotte, Golden Campme, Salmon FaveroHes, Gold-pencilled 
Hamburgh, SiciHan Butter crop , 

2. Nature of hybrid vigour m the domestic fowl. — Rhode Island Red X Light 
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Susses: ctoss is tinder investigation and a study will be made of hereditaiy fac* 
tors including fecundity, maturity» shape and size 

3. Physiology of the semal cycle in the domestic fowl — Investigations will 
include a) microscopic study of coirelative changes in the pituitary, thyroid, 
adienal glandvS and internal organs of reproduction in relation to the out “Stand¬ 
ing phascvS in the sexual Idstory of the bhd, h) effects of udininistiation of 
glandular preparations upon vsexual niatuniy and btoodiueSvS 

4 Determination of sex in the domestic fowl 

5 Factors influencing success in natural and artificial incubation, 

N Brooksbank. ponltiy raiser, applying the revSults obtained by Ihjx- 
NE!rT at Cambiidge has successfully crossed Light Sussex with “ Brown Ivc- 
ghorn and has confinned the results obtained with " Wlnte La Bresse*’ and 
White Wyandotte 

J Dryben of Oregon Agricultural College Corvallis, has succeeded with 
Barred Pl3nnonlh Rocks ” to increase the production by breedmg and to 
nearly double the egg production in less than 10 years (average about 86 eggs 
in the first year and White Leghorus (average 106). By crossmg these breeds 
and breedmg back to Leghorns for two generations and then mating, the same 
result was secured The first crosses gave a low production, though higher 
than the Leghorns or Rocks Further crosses gave tor Fj T35 5 eggs per hen 
In six generations this was increased to 231 5 

The simplicity of increasing production by breeding is emphasised One 
of the chief factors of importance is moisture conditions m connection with 
incubation 

Observations are made as to 1) fat content in eggs in relation to rate of 
laying; 2) intensity of laying in the first year as indication of high standard in 
succeeding years, 3) hens which have mheiited good laying capacity come to 
laying maturity sooner than the pullet of poor laymg capacity , 4) there is no 
paiticular correlation between the various measuiements of hens; both good 
or bad layers may have long or short backs, a long or short keel, etc 

Hoeanb has shown by experiment that the idea that eggs from unselected 
food laying hens do not always perform is unfounded. In one year start¬ 
ing from November, when the halcliing look |)lacc, the hens selected and the 
discarded hens pioduccd almost an ec^ual quantity of eggs and the slight infe- 
uotity of the eggs from the latter group was compensated for by the fact that 
the maximum quantity wavS produced in winter and therefore of good market 
value. The egg laying capacity depends on vSeveral factors and not on 
one only. 

573. The Catalana, or Prat poultry race in Italy, -- The Catalan race was 
created m Spain by crossing Asiatic races with local races. The hybrids produce 
much delicate fiesh and also lay many and large eggs. According to the biome¬ 
trical studies carried out at the Rovigo Avicultural Station, the average weight. 
of the cocks is 3 kg,, while that of the hens is z,i kg.; the eggs weigh on an avet- 
age 63.9 gm. The breed is very hardy and quiet, so that the fowls do not need 
much space, hut they should he provided with shelter from the weather and 
frost* The Catalana race is much to be recommended for the hot districts of 
Italy. , 

, The Eovigp 3 tation possesses ye«y fine specimens of these fowls that are 
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descended from stock purchased at the World Poultry show at the Hague 
The cocks are very suitable for mating with the various local races The Direc¬ 
tor of the Station, Prof A Ghioi has tried crossing the Catalan race with the 
native Polesan race and has obtamed specimens of two types, in one the 
birds are fine and uniform, and of a partridge colour The eggs of the 
hybrids aie far larger than those of the common fowl, they weigh on an 
average 68 gm , although some turn the scale at 74 gm After the hens have 
laid for some time, the weight of the eggs decreases although it never falls 
below 60 gm The Catalana fowl requires plenty of food, otherwise its good 
points do not come out (Giornale d% Agncolhim della Domemca.l^o 12, 1924) 

574. Fowls and fowl-house constmcUon — P PirANCE, describes how fowls 
should be lodged in older to make them as confortable as possible, and he dis¬ 
cusses the four factors air, hght, comfort and hygiene in regard to their bear¬ 
ings on fowl-house construction One chapter is devoted to shelters and pens 
The author concludes by giving exact details of the construction of a fowl- 
house that can be built by the poultry-keeper himself 

The first pamphlet deals with the different breeds of poullr>^ Race de 
Poules *') The pamphlet reviewed above is followed by otheis entitled h^iying 
{** La Ponte *') How to make an Incubator {Comment constrmve suy meme ime 
eUveuse arhficielle) Chicken-reanng How to feed fowls — Treatment of 
Fowl Diseases {Comment soignef les poules(s) — A House for 2000 Laying Hens 
{line installation pour 2000 pondeuses) 

Comment loger les poules, comment construire soi-m§me un poulailler 
(m 160, pp 16, figs. 9, Libraire speciale agncole, 58 Rue Claude Bernard, 
Paris V), part of a series entitled “ connaissances pratiques sur I’^levage 
de la poule 

575 Polyembryony in silk-worms — This term is applied to the hatchmg 
out of 2 larvae from a single egg (Bione, Medio Varo, Chinese Tau Kwei, White 
Chinese breeds) or of 3 larvae from one egg (Green Chinese) The phenomena 
have been observed by L. Pigorini and R Di Tocco durmg their studies at 
the R Stazione bacologica di Padova {Aiti della R, Aocademia de% Lincei, 
Vol XXXII, Parts 3-4, pp 102-105, Rome, 1923) 

576 The effect of electrical high frequency fields on embryonic 

mewjJ has been studied by L Gianferrari and E Pagnovanoni in theMu- 
seo Civico di Storia Naturale di Milano '' on fertilised eggs of Salmo lacustns 
Many and varied monotrosities were produced in the majority of cases mal¬ 
formations consisted in the re-duplication of the anterior parts. {Aiii della R A c- 
cademia dei Lmcei, Vol XXVII, Vol II, pp 576-578, Rome, 1923) 

577 Neolithic material used in the preparation of soil. See: Comptes rendus 
de VAcadimie des Sciences de Pans, No. 4, Bol 176. 

578 New method of detecting the adulteration of coco butter. — The number 
of cc of acetyl-acetic ether are found which it is necessary to add to a 20 % 
solution of chloroform in order to render it persistently turbid at ordinary tem¬ 
peratures, By means of liquefaction it is also possible to separate coco-but¬ 
ter from the other vegetable butters used for its adulteration (A Rozheer, 
Comptes Rendus de VAcadimie des Sciences, Pans, Session of March 10, 1924). 

579 Separation hy the acetone method of the proteids of milk serum. — 
This method was devised by PiEOTRE and A Vita for the analytic treatment of 
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blood serum or plasm PiETTRK found that by the acetone method, milk serum, 
like blood serum and wliitc of egg, could be decomposed and the proteids se- 
paiated out Tins tieaiment did not destroy any of the elements of the milk. 
Milk albumin is charactciised by the physical properties of its solutions and its 
pt‘culiar appeal ance when solid If forms a syrupy light“*eolouted substance 
which when cold suddenly becomes a sohd white mass, that again becomes soft 
under the heat of the hand {Comptes Rendiis de VAcademic dcs Sciences, Pans, 
Vol, 178, No 3, 1024 Ibidem, Vol 170, p. 1466, 1920). 

580 Improvcmefiis lo be imtyoduced in the manufacture of u ** Pasta Cotta ** 
cheese — The manufacture of these cheeses can be greatly simplified and many 
accidents can be avoided by using Hqtdd rennet and inoculating the milk (which 
should be collected with care to insure cleanliness) with a lactic ferment pre¬ 
pared at the temperature of 45-500C. from skimmed boiled milk, preferably 
with serum pastorised at loo^C (P Maze, Comptes Rendvis de VAcademk des 
Sciences, Pans, Vol 18 (No 12, 1924) 

581 The antiseptic power of ht-chromaie of potassium and of bi-chromate 
of copper has been studied by A Sartory and R Sartory The authors 
lecali the Chavastbeon process (i) for preserving timber with bi-chromate of 
copper which led them to study the antiseptic action of this salt in destroying 
cultures of fungi [Pemcilhum glaumm, Mucor racemosus, RMzopus mger, 
Phycornyce$ splendens and Slerigmaiocystis nigra). They amved at the follow¬ 
ing conclusions * i) bichromate of copper has a stionger toxic action on the 
inferior fungi studied than bi-chromate of potassium, 2) the structural changes 
observed in the cultures in the presence of bi-chromate of copper are more far- 
reacliing than those observed in the case of bi-chromate of potassium {Comp- 
te$-Rendu$ de l^Acaddmie des Sciences, Pans, Vol. ijB, No. 15, 1924). 

582 Three new insecticides, two of them diemical and one mechanical, 
have been developed by the joint forces of the expeits on insect fighting of the 
U. B Department of Agriculture, of several States, and of the National Caimers 
Association, They aie calcium cyanide, nicotine dust and the aphidozer 
Calcium cyanide is made from lime and the nitiogen of the air and can be pro¬ 
duced cheaply Botli ot the chemicals have been successful against the com¬ 
mon pea-louse or apliid, against which tlie National Canners Association is 
waging a determined fight This niseci has given its name to the apludozer, the 
mechanical insecticide Tliis maclmie when driven through a field ol pea vines 
sweeps off the aphids into a container, avS much as eleven pounds of the plant 
lice have been collected from 2,5 acres of peas, [Science, Vol I^XI, No. 1523^ 
p XIV, New York, 19241). 

(1) See R, 1934, No. 301, {Ed,) 
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ORIGINAL ARTICLES 


THE IMPROVEMENT OF RACES OF AGRICULTURAL 
PLANTS AND LIVE-STOCK AND MODERN GENETICS. 


Modem studies of the improvement of races of agricultural 
plants and live-stock are based upon the recent discoveries of bio¬ 
logical science and especially upon four classes of facts, experiments 
and theories which for the sake of clearness may be grouped under 
the following heads 

(1) The hereditary phenomena of crossing and the theories 
relating thereto; 

(2) The conception of mutations, or sudden variations; 

(3) The conception and defimtion of elementary ^ecies as 
compared with the Linnean species; 

(4) The cytological theories connected with the study of hy¬ 
bridisation and of mutations. 

Ever since man has reared domestic animals and cultivated 
vegetables and cereals by the light of every-day experience, as Mas- 
SARt expresses it, he has been aware of the fact that the offering 
resembles the parents. Further, not only the characters proper to 
each species are transmitted, but even apparently insignificant 
details 

The scientific study of hybrids, or the progeny resulticg from 
the union of two individuals differing from one another in a certain 
number of characters, has revealed many facts of undoubted interest 
which allow different classes of phenomena to be grouped together. 

When the hybrid is intermediate in character between its two 
parents, it is termed an intermediate hybrid. 

In other and rarer cases, the hybrid is unilateral and only r^ro- 
duces the paternal characters (patrodinic), or the maternal characters 

I — Agr. tng. 
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(mtroclinic), as happens in some strawberries ami in certain animals 
(amphibians) resulting from experinu'ntal crossing. 

Finally, alternate or Meiulelian inheritance properly st>-calle(l 
is encountered. In alternate inheritance, one of Iht* parental fonivs 
is dominant in the first generation, whereas in th<* sch'oikI getn'ration 
segregation take.s t)laee, the hybiicls lesembling one or other of tin* 
i|)aients, there being no intermediate forms (Mendeliuii iiilieihanee 
of the pea»tyiK‘). 

MiijyAJEDKT in his article on hybridisation without crossing oi 
false hybridisation of certain species of the genus Fragiaia has at¬ 
tempted to prove that the products obtained form an cxcr'idion to 
the general rnh' of mixed inheritance in so far that they exael ly re¬ 
produce the specific tyyie of either the male or the female parent 
(unilateral hybrids). Owing cliiefly to the inllnence of (Viaku, 1 hcs<‘ 
unilateral hybrids have been cxphiined as cases of parthenogetu^sis, 
male or female, inasmuch as in tire first ca.se, the male element is 
believed only to stimulate tlm development of the oviun, and in the 
sc-cond (as zoologists have found to occur in ephebogencsis), the male 
cell develops at the expense of the ovum, which only suppliers the nu¬ 
tritive and not the hereditary substance so that tlie iuheritance is 
wholly patroclinic, 

Matrocliuic inheritance, which is relatively frequent in some gen¬ 
era of plants, appears also to be explained by parthenogenesis 
or pseudogamy, the latter term being used bv Fockio to express the 
absence of fusion between the male and the female cell. 

Intermediate hybritb include mosaic hybrids and mixed hybrixls. 
In the former, the parental cliaraders are distributed in mosaic 
fashion in the various i)ar(a of the body, wlule in the latter, they 
are mixed and superimposed, but reeeni researches hav<' .shown the 
existence of all ilie intermediate forms between mixed and JDosaic 
bastards. Intenuediatc hybrids (taking the tenu in a wide stsist*), 
are intermediate in foim between the pair of opposite cliaracters. 
The type of inheritance known 4us the “ maize tyi)e ” or the 55 ea tyiie 
is also very common amoirg plants. If for iastance, a line of Mira- 
Ulu Jaidpa with red blossoms is crossed with a white flowered line, 
the hybrids of the first generation (F,) bear red flowem. 

i?*hes infermedium is the result of crossing Ribes nignm with 
$^gtdn0wn. Amongst animals, the hybrids (“leporids") 
MlmtM the hare and the rabbit are a dassic^ instance as is 

frean the nnioa of a nogx^ and a WlJffce WfdK 
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or vtce versa. Hie variety of Zea Mays with blue grain, if fertilised 
by a variety of maize bearing yellow grain, produces a hybrid with 
violet grain, while if a black and a white fowl of the Andalusian strain 
are mated, pure blue Andalusian chicks are obtained 

On the other hand, in that form of intermediate hybridisation 
in which there is mosaic segregation, the parental characters do not 
fuse or separate but appear side by side in the form of a mosaic in 
each hybrid individual Thus, the hybrids of Lmaria vulgaris (with 
yellow flowers) and of Linaria purfurea (with purple flowers) have 
variegated yellow and purple blossoms 

Mosaic inheritance has been called by BlaeinGtHEM Naudinian 
inheritance after the botanist Naumn who discovered the law go¬ 
verning it (i). 

Modem science has sought to find for Mendel's laws of aJtema- 
tive inheritance a cytological basis which Mendel himself bdieyed 
to exist. Bateson says " by crossing two species of opposite char¬ 
acters, hybrids are obtained It has been shown that the repro¬ 
ductive characters of these species are of two kinds, each of which 
is pure in regard fo one alone of the hereditary characters. This 
property of the germ cells and their consequent incapacity of trans¬ 
mitting both of the opposite characters is the principal fact that has 
been demonstrated by the work of Mendel. 

It is not however surprising that when Mendel's laws were re¬ 
discovered, an attempt was made to make them agree with those 
theories of inheritance which, like that of Weismann, tried to locate 
in the germ cell the hereditary particles representing the different 
characters and to explain the separation of the unit characters by 
means of the mechanism of the reducing division that accompanies 
the maturation of the sexual cells. 


(i) Another Special class of hybrids is that of the graft weli-kiiowji amoiagplamts, 

wltich is important both from the agncultnral and the genetic standpoints lyd PmcoRB’s 
view may be adopted and graft hybrids regarded as the resnlt of the somatic of the 
stock and the scion which arc capable of pibdndng indivtdnafs with intermediate characters 
or n^n which has been snpettmposed a mosaic of elements of variable sme aiid diflermt modes 
of arrangement. 

The analogy existing between graft hybrids and sexual hybrids mi^t gi^^'e rise to the 
idea that the first are the products of the union between two vegetative cells; oneh^onging 
tor the stock and the other to the scion, but this hypothesis which was suggested In tS^o by 
Alessandro BnAtnsf is at variance wi^ WtexsinAi^sr’s theory of Chtornosome reduction Aoc^r^f 

ing to a graft-hybtid WOuld‘ appear to b^ a hyperchimaeray vi^ ^ a 

with'vegdntive apm^ posse^nglwp'.to 
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According to various authors, Mendbi^’s law of alternate inher¬ 
itance may be summarised under the following heads • 

(i) The principle of mil characters . The inheritance of an or¬ 
ganism may be regarded as composed of a series of characters that 
are transmitted in the form of indivisible units, or character units 
(Db Vries). 

2) The principle of dominance : The opposite unit characters 
present in the parents do not generally mix in the offspring, but 
one of them is dominant and usually suceeds in expressing itself 
completely, while the other is recessive and is temporarily 
concealed. 

(3) The principle of segregation: Each sexual cell is pure as 
regaids some unit character, even if it is derived from an impure, 
or hybrid parent. In hybrids, the determinants of opposite characters 
are separated in the sexual cells in such a manner that the latter are 
different and pure as regards a determined unit character (Conexin). 
The principle of segr^ation was indirectly included in Sanson 
and Quatrepages’ law of reversion which is well-known to stock¬ 
breeders, but the advance in MEndee’s views consists in the substi¬ 
tution for the theoretic concept of atavism the concept of the segre¬ 
gation of unit characters in the sexual cells. 

The principle of dominance had also been already advanced 
by Godron (1859), but MendeE defined its scope by means of his 
hypothesis of unit characters. 

In the modem parlance of Mendelian inheritance, the word 
" factor ” is used to denote something that undergoes segregation 
in the sexual cells and is in some way or other connected with the 
organism containing it upon which it exercises a certain influencx' 
(Morgan). 

In the nucleus, tlie inherited particles (genes), which arc localised 
in the chromosomes, would seem to correspond to the factors. The 
chromovsomes, as is well-known, occur in a fixed number in each 
spedes, and if « is the number of chromosomes of the species, the 
sexual cells when mature contain n chromosomes, so that by fertili¬ 
sation, the original number n is made up. It will be seen presently 
how Neo-Mendelism has tried to bring the known cytological facts 
ittfo agreement with the present laws of heredity. 

Bvety getm-cdl (gamete) possesses a transmissible unit (gene) 
for eftiih character. 

If In thf jsygote, or product of the union of two sexual celts, 
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tliere are two genes representing the same character, a homozygote 
results. 

Bateson calls every 2 x product a zygote and reserves the term 
homozygote for the cell derived from the union of two similar gametes 
{A A), and that of heterozygote for the product of the union of two 
dissimilar gametes {A B). 

The heterozygote is characterised by the fact that in the formation 
of the germ-cells, the opposite particles do not pass into the same cell, 
but always divide. If the female heterozygote A B produces eggs, 
these eggs contam either A or B, this being the law of the scission 
of heterozygotes From the cytological standpoint, this would seem 
to be explamed by the fact that the genes representmg the opposite 
character are situated, in the homologous chromosomes (respectively 
of paternal or maternal origin) of the 2 x generation which during the 
formation of the mature sexual cells, resulting from a process of 
reduction, divide once more 

Two factors united in one heterozygote are called “ paarling ”. 
a pair (Correns) or concurrent factors (Tschermak), or antagonists, 
or allelomoiphs (Bateson). 

When only a single genot3^ic difference exists between the 
parent organisms P, the Fj hybrids have two kinds of gametes, and 
therefore in the Fj hybrids, there are four combinations. In such 
a case, we have, for instance, V V, V v, vV and v v and since V v 
and V V are the same, there are three genotypic constitutions. Since 
however, when dominance is present, V v and V V iudividuals are 
apparently or phenotypicaUy identical, the number of different 
phenotypes is only’ two 

On the other hand, with two genotypical difference like A-a 
and B-h, we have four kinds of gametes {A B ■, Ah; aB ■, ah) and 
hence 4 x 4 = 16 combinations. 

In doubled heterozygosis, the formula for the distribution of the 
phenotypes is (3 -f i)* = 9 : 3 3:1. 

The higher the degree of heterozygosis, the smaller is naturally 
the number of homozygotes as compared with that of the hetero¬ 
zygotes. 

According to the " presence-absendl ” theory, the dominant 
character alone is represented by a material body, whereas the reces¬ 
sive is due to the absence of this body. The red and the white colour 
of sweet-peas would, for instance, form such a pair; white being only 
due to the absence of red. Thus can probably be explained the fact 
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that in many plants und in many animals colour is clominaat over 
absence of pigment. 

Pj,atk, however contends tluit tlu* iwessive character also has a 
material basis, or “ fmidanieulal factor ”, aiul that by means of 
adding a " siijiplcuueirt ” the donunant character is obtained. 

In the classical and typical ease of Meiidelian inheritance, Ihc 
varieties differ in tnie ehaiacter only, and if ,1 is crossed with li, the 
resulting ,1 B form i)iodtiC(.'s ptue gametes, ,t li. These are 
what Batkson teniis simple allelomorphs. Tf on the other hand, it 
is a question of a coiuplc'X cliatacter, the tillelomorphs are complex 
and in tlue formation of thegametesthey divide intohyi)-alleiomorplis, 
in which ease the zygotes do not form gametes of two kinds, but 
a number of different gametes, tmd in the subsequent generations, 
the different characters appear combined according to the roles for 
the crosses of hybrids and polyhybrids. 

From the union of different kinds of gametes there arise different 
forms known as varieties. Those varieties that originate from the 
separation of pre-existing complex characters are called by Bateson 
" analytic varieties ” in contradistinction to ” synthetic varieties ” 
which are not due to division, but to the addition of a new character. 

According to the " presence-absence ” theory, the recessive 
gamete R does not contain any gene, but according to the “ impitrity 
of the gametes ” hypothesis it contains part of the dominant gene />. 
It may also be supposed that the factors do not divide into two parl-,s, 
but D is found in the latent condition R {D) and in this manner the 
impurity of the gametes would be due to a latent state. 

The advocates of Meudelism have long contended that the purity 
of gametes means that tlie hybrid D R forms germ-cells containing 
only R, or only D, but since the R individuals on being fertiliscnl 
sometimes reveal the dominant character I), the Ihetuy of tlie " im- 
pttrity of gametes ” has arisen together witli the kindred hypotheses 
of contamination or “ changes of value 

Those processes which are not included in flitting may be called 
with Piate “ changes of value 

According to Plate’s theory, the recessive state depends upon one 
lieae, or fundamental fadfor, which he regards as a chromosome. 

Sjipplemeat, on the other hand would seem to be an enzyme 
by it* action on the fundamental factor produces the dominatict 
tooe evety wsyme has a specific action, there mast 
iW eyefy geoie^ K an enayme becomes inactive, the ^ 
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minant character is changed into, the recessive which may explain 
the phenomena of the inversion of dominance met with in some breeds 
of animals as the individuals become older. 

JOHANNSBN maintains that the idea of a factor is chemical 
rather than morphological and Bateson attributes to these particles 
properties similar to those of ferments. 

It must be allowed that the morphological and the chemical 
theories of genes appear m opposition from a certain pomt of view. 
An attempt has been made to account for certain contradictions 
to the laws of MbndEE by bringing forward a number of subsidiary 
h37potheses, which however only have the effect of shaking the founda¬ 
tions of the theory itself 

Bxtemal characters may depend upon one, two, three or more 
genes of different hereditary quality and can be distingui^ed as 
monogenic, digenic, trigenic and polygenic. This has given rise to 
different inheritance formulae (CcnfeNOT). In opposition to the poly¬ 
genic quality there are various equalising factors (Nxesson-Eheb) 
viz., several factors that act together to produce the same external 
character such as the same colour, or a given length of an organ, 
such being intensifying or cumulative factors. 

I/ANG gives the names of “ polymerism ” and “ genomerism ” 
to this phenomenon and these factors respectively, wMle Tschermak 
speaks of plurifactorial differences and Plate uses the term “ homo- 
merism ”. On the otlier hand, in characters that are not “ equal- 
itarian ”, but polygenic, the different factors can in their turn in¬ 
fluence the characters and may be either epistatic or hypostatic 
(Bateson). The term epistatic has been introduced by Bateson 
and signifies the doakitg {Verdeckung) of a dominant factor. 

The character that masks is called epistatic, while the masksd 
character is described as hypostatic A character may in this Wraiy 
become invisible or latent although it is present all the time, which 
is entirely different from the cases of typical Menddlan s^^ation 
of two simple opposing factors. In these cases of hypostasis, the 
s^egation factors are naturally complicated (Batir). 

For instance, in the inheritance formula S. G. D of grey in which 
S rq>reseats a black pigment, D its intensity and G a yellow pigment, 
the latter may be whoUy masked by S so that its presence can re¬ 
main unsuspected until it is revealed by crossing. In this manner, 
it behaves like a cryptomeric character (Tschermak), that is transmit¬ 
ted without its existence being known. Tschermak gives the nam* 
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of cryi)toraerism to the )>hoiK)meiion t)f the aj>i>earaiice of new and 
often atavistic characters that were ap|>arently absent in the parents. 

In other words, a character may dominate another without 
being its allelonunpli. According to JiATKSON, there are positive 
characters which behave to one anothei as if the one were dominant 
and the other recessive. 

Thus ilio dominants of different pairs may be interrelated as 
epistatic and hyi>ostatic f:ictors, but whereas the dominant and the 
recessive factors of the same pair divide and migrate to two different 
sexual cells, the epistatic and hypostatic genes can pass without 
separating into the same germ-cell 

As JoHANNESBN rightly says, epistasis has nothing to do with 
domimuce in the strict Menddiau sense of the term. 

Colour, in many cases, is a polygenic character. BatBSON 
and PtmNlW have studied it in tlic .sweet pea, on which among the 
various different factors, there is one which acts as the developing 
and another that plays the part of an intensifying factor. This would 
explain the fact that on crossing two varieties of sweet peas, both 
with white Towers, a hybrid with purplish red flowers like the wild 
Sicilian type is obtained. 

Baxjk states that in Antirrhinum, the colour and shape of the 
flowers depend upon as many as twenty factors, while Castib believes 
the coat colour of rabbits to be determined by eight factors of which 
one for instance decides the intensity and the other the uniformity 
of the colour. 

The independence of the colour is not however alwaj's evident; 
thu,s in the flowers of Lafhyrus odor atm, a certain shape is con elated 
with a given colour. Batbson suggests ■thai ihi.s mu3' be due to the 
existence of complex relations betwwu the unit of inheritance which 
cause some combinations to occur more often thsm otliers. 

In analysing the characters of a race, it must not be forgotten 
that the same hereditary factor may give rise to different external 
characters which make their appearance at the same time, or plcio- 
tropism according to Pbatb. The phenomenon of pleiotropism 
has therefore to do with the correlation of organs to which attention 
had already heen called by Darwin in his memorable works. 

"Wheux a gene is pleiotropic in its action, or manifests itsdf in 
places, it is a question, according to BufiwiRTn, of a corre- 
Ifdiibtt bf thA qtwJity; when however one gene is present for «»cb. 
is a correlation of genes. 
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As Todaro rightly states, the study of correlatioiis is a matter 
of the greatest theoretical and practical interest. Seemingly insigiu- 
ficant characters and organs have often guided the selector to his 
greatest triumphs, while the success of breeders depends chiefly 
upon their capacity to realise more or less easily and rapidly the cor¬ 
relations that may exist in the plants on which they are working. 

Important in this reject are Niesson’s researches on the corre¬ 
lation of characters in varieties of fine-grained barley suitable for 
brewing; his work proves the importance of corrdation between 
botanical characters and agricultural properties. 

In the segregation of unit-characters, it is found that sometimes 
certain characters, instead of being absolutely independent, are 
bound together m such a manner as always to be transmitted together, 
but never separatdy. I^inkage is the term for this associated 
hereditary transmission of characters. In order to find a material 
basis for this phenomenon of linkage, Mendelians suppose these 
characters to be present in the same chromosome, so that when a 
chromosome passes in its entirety from the mother-cdl to the daughter¬ 
cell, all the characters whose determinants are situated in the same 
chromosome invariably remain linked together. 

In the case of two linked characters, it should be noted, that in 
gamete-formation, instead of gametes of 4 kinds, as in a typical 
Mendelian hybrid, there are only 2 kinds, and the hybrids will be 
composed of three forms like a monohybrid. 

Drosophila having 4 chromosomes of unequal length is a par¬ 
ticularly favourable subject for determining which chromosome con¬ 
tains any ^edal determinant, since the largest number of interlinked 
determinants are referred to the longest chromosomes and the 
smallest to the shortest chromosomes. 

An attempt has been made to define the cytological basis of the 
Mendelian laws by supposing that the hereditary outlines of the whole 
organism occur in duplicate in the immature germ-cell (2 * gene- ^ 
ration), one group being of maternal origin and the other of pa¬ 
ternal origin. 

Subsequently, the sum of these hereditary outlines are thought 
to be arranged in such a manner, that two homologous chromosomes 
(viz. one of paternal origin and the corresponding chromosome of 
maternal origin) will contain the same number of determinants (or 
genes) with the result that the determinants of every character 
will be duplicated in the fertiHsed sexual cell. ^ 



An orgiinisni cotiiaining i n duoiuosonu's nuinbci), 

would thcrefotp }k>.shos.s two lioinologoim (palottuil aiul iiivrieiiia!) 
j«irk‘S of hereditary out lines that again divide in the imnutme gettn 
cel! ijrto n chiomosoiues (haploid niuubch). 

vSupposingthe factors to be arranged in aline along tlieii lesiwd • 
tivo ehromosome and adiuitiing theindiviilJialily of the ohioiuosomes. 
then when twt> organisms differ by as many chatadets as thete sue 
cliromosonies, the normal inocess of nnclesir dtvisiosi sietotmls foi 
the distiibntion of the characters in the' hybrids, bat when on the 
other hand, the organisms dilfer by a larger mimber of chaiaetess 
than there aie chromosomes, an interchange of psirtis'Us can, in 
MousUn’s opinion, sdways be understood. 

In order to get over the diffictilty of this sippsiretrt contradiction 
of the laws ot disjunction, rcconrsi‘ is had, wliete the identity of tlu‘ 
chromosomes is admitted, to the thcor>' of so-called “ crossing-over ”, 
according to wliieh the two hotnologous chromosomes twist ovei one 
another and uniting at the point of contact appear to change places 
with the homologous chromosome, so that there is an excluing<‘ of 
allelomorphic factors. Idually, in ca.se,s of polymerism, or of multiple 
factors producing an external quality, it is conceded that these hudois 
are localised in different eliromosomes and not in homologous chro¬ 
mosomes as is the case with opposing cliaractcrs. The theory of 
multiple factors thus .serves to explain certain deviations from the 
Mendelian laws, but the numerical nrfcios, in simple Mcndelian cases, 
can also be disturbed by tlxe fact tliat in the production of the gametes 
in the 1?„ on account of a .special attraction exerted amongst some 
factors during the process of division, the various gainett's are produc¬ 
ed in proportions <lifTering from the uoriiud ratio, so that in the cast* 
of a di-hybrid Aa B b, by mc'ans of a special attraction (coupling, 
or ” Vcrkoppelung "), between A and B, and between « and h, the 
four gametes A B, A b, a B, a h, are not formed in equal numbers, 
and therefore the distribution formula of the phenotypes varies 
from that of the tsqhcal duplex heterozygous condition. 

An opi)Osite phenomenon is repulsion whicli prevents the pro¬ 
duction of some gametes, or causes them to be present in smaller 
prpporrions than the ratio forecasted according to .simple Mendelian 
In short, neo-Menddism has endeavoured, wherever 
to reconcile cytological data with the phenomena of inher- 
hit dther by means of reference to the mechaniam, of 

' Of 1:^ ftsring like Bate($on thkt s^r^atbn takes 
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place prior to reduction winch suggests the old idea of pre-reductional 
somatic segregation. 

The neo-Mendelians regard segregation as an essential fact, 
while the phenomenon of stable intermediate forms is explained by 
the theory of multiple factors If the products of the first genera¬ 
tion (T,) are intermediate, those of the F, will present more marked 
differences. A large number of similar factors would seem to depend 
on segregation (h 3 rpothesis of homoeomerism). Tang practically 
denies the existence of alternate inheritance which would explain 
the characters of intermediate hybrids such as varieties of shade in 
mulattos. In fact, according to the hypothesis of Tang and East, 
certain characters as being the result of the cumulative effect of similar 
factors would be more or less dominant according to the number of 
cooperating factors in each fecial case (Conklin’s mixed inheritance). 

Finally, there are some biologists, like the botanist Batjh, who 
on the other hand, question the fixity of intermediate hybrids, even 
in the crossing of species. 

The intermediate hybrids of species of the genus Hieracium, 
which are a stock instance, have been explained in quite another 
way by Baur Such hybrids come from parthenogenetic diploid 
eggs, and since reduction division takes place without segr^ation 
in such cases, the hybrids would be of an intermediate character. 

In the opinion of the neo-Mendelians, dominance and recessivity 
have only a secondary importance and both Bateson and Morgan 
agree with this view. In the case of intermediate hybrids it is, 
according to Morgan, quite impossible to know which of the two 
characters is dominant. 

According both to Bateson’s and Morgan’s theones which ad¬ 
mit the principle of indivisible factors, separation is a necessary 
process in inheritance. 

It is certain that one way of analysing the laws governing hy¬ 
bridism would be to study cases where the two races crossed do not 
differ in possessing a pair of opposing characters (bisexual crossing), 
but differ, as happens in two different species, in one given character 
(unisexual crossing) that would remain solitary in the cross. 

In unisexual crosses, this unpaired character induces sterility, 
although how it has this effect remains unknown. Further in the 
species-hybrids forms intermediate (“ Zwischenform ”) between those 
of the two parents occur. These intermediate forms are fixed and 
do not assume atavistic characters. 
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Thus spcK-'ics-erosses appear to produce iiitermeiJiate hybrids, 
hut it is difficult to verify their oceurreiice Ixvause iu tlie I’ (sUTimd 
generation), sterility iisnnily lUiikes its nppeaiance. 

As has liowevv'r already heen staled, JIauk adiniis that alteinale 
inhet itanot* occurs in sjH'cies-hyUrids, 

I’f.ATi-; considers that nat ute has a teiuleuey t o i ttinsfortii .lUentate 
inlteritatu'e into intermediatt* inheiitanee. 

(Ikoss, on the olhei hand, Is of opinioti that alternate iuheritanci' 
is exceptional, even in races witli .Meiideliun inhetitanee and regards 
intermediate inheritance as the basis t»f Ihi' origin of new species. 
He considers that varietj with intermediate inheritance, and not 
variety with Meiidelian inheritance, is the true starting point of new 
species. 

According to Rabaui>, the two phenomena, complete dominance 
in conformity with tJie ivties of allemate inheritance, and the pr<»duc- 
tion of intermediate forms are. only two uiodc.s of the same process, 
and he regards the coutrarliction, which students of genetics believe 
to exist between the two different forms of inheritance as Hunted 
to the external appearance and devoid of real foundation. 

The solution of this problem will be discovered when the invest¬ 
igator instead of simply stating that the colour A is dominant, 
win take the further step of analysing this character. A new path 
in this direction has been opened by chemical analysis and the above 
statement of Rabatjd is doubly true if formal analyA is fchtlovi^d 
by practical analysis. In this connection may be quoted the recent 
opinions of Pioorini and Munkrati respecting (iemical analysis- 
^n connection with their researches on silkworms and sugar-beet^ 
respectively. 

Darbisuxrk intro<luced chemical investigatiou into Mendelian 
researclie.s on pens in order to dttenuine cn Lain cliaraciers Ihivl eamurt 
be dia'overcd by any other means. 

MuNi'/KA'i'i nvalls othei researdu's of the .same chaiaoter con¬ 
ducted by Bt,AKKSM4K and Parneu. and gives an interesting account 
of Ms own observations on sugar beets. In the populations obtained 
by crossing wMte-skinned sugar-beets with forage-beets having 
Jl^J^aited sMtts, individuals were found wHch passessed the distinct 
isll^cters of the sugar beet type properly so-called (wMte skin and 
and sttgar-beet diape). These hybrids would certainly have 
0 ^ acnojag the individuals of sugar-beet type by the eagpeat 

genetdee, tlUt is to say, as pure-bred s^peciioens,, 
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but the chemical test revealed their hybrid ongiu and showed that 
the forage-beet characters were only masked. 

Mention is also made of the mterestir^ observations of Pigoexni, 
which show that the phenomenon of the coloration of the silk-worm 
cocoon is probably by no means as simple as would appear. By means 
of spectrophotometric investigations, PiGORim: succeded in showing 
that the so-called white cocoons contain pigments, and that in order 
to decide the question of dominance, the intensity of the character 
must be estimated. 

However, as a rule, according to the principle already enunciated 
by Godron, species-hybnds are of fixed intermediate character; 
in this they differ from race-hybrids, where in the few cases in which 
they occur, they are always homoeomenc. 

I/OTSY has tried to give a C3d:ological explanation of the different 
behaviour of the hybrids of the first generation; he suggests that 
race hybrids following Mendelian laws are duplex forms in which 
all the chromosomes are paired, whereas there are many hybrids 
of semi-duplex type in which the chromosomes are not paired, since 
the number of the paternal and the maternal chromosomes is not the 
same. If it be admitted however that the semi-duplex forms are 
fertile, this explanation of Botsy does not hold good 

Mendelism has had the effect of causing the value of qiecies and 
of varieties to be re-examined from the standpoint of genetics. 

Many discussions have arisen as to the scientific concept of race, 
but most authors agree in regarding a race as an aggregate of indivi¬ 
duals possessing the same power of transmitting the typical morpho¬ 
logical and physiological properties of the same race, that is to say, 
they are homozygous as regards these properties. According to the 
recent definition adopted by Maisburgs at the International Agri¬ 
cultural Congress, a race is composed of a population with the same 
genotypes, which may however differ as r^ards phenotypic or 
apparent characters, without making transmissible the somatic 
qualities of the several individuals (the modifications of the race 
qualities) or the phenotypic divergences due to aivironment, or 
ecologically acquired. 

The tests of fertility and sterility in heterozygotes were regarded 
by Cuvier as the best means of distinguishing true species from false. 
This test is also adopted by Italian technicians, who reserve the name 
of hybrid for the sterile offering of two ^ecies, while they term the 
fertile product of two races, or varieties, a half-breed (“ meticdo ”). 
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AWioxigh. this Tiometiclaturc is i)ractical from a certain .standpoint 
and when applied to the simll mrmher of domesticated animals, 
it could not be generally adopted (Oiiici). 

In the groups of aniinal.s that have already been studied, the 
crossing of systematic species of the same genus, freciuently gives 
rise to fertile heterozygous individuals, whereas sterile heterozygous 
individuals ofterr it>sult from crossing different genera and even 
families. 

The reason of the infertility of hybrids has yet to be determined. 
According to PotBS and others, it is attribrrtable to a disturbairee 
of the phenomena accompanying the maturation of the sexual cells. 
Poi,i,S gives the name of toconoti to hybrids in which the germ-cells 
arrive at matirratiorr, while he terrrrs steironoti all hybrids whose 
germ-cells abort before rnaturatroir, which would seem to occur when 
ihfferent si>ccies are crossed. 

The continual fertility of certain plant hybrids has already been 
admitted by Naupin. Broca calls hybridisation resulting in fertile 
hybrids, eugeiiesi.s, and applied the term dy.sgcnesis to hybridisation 
producing .sterile hybrids. 

Modem genetics have still to show in many cases whether ster¬ 
ility depends upon disturbances due to diherent numbers of cliroino- 
somes, or different properties of the plasm or to both causes. 

As Habcker remarks the number of chroinosoines in .some grouirs 
of animals is relatively uniform. It is the opinion of tlic author that 
in these groups it is easier to obtain fertile hybrids even between 
(iqpecies, whereas sterile hybnds would more readily he produced 
where the number of chiouiosomes in fire sirwies cros.sod is dilTerent, 
Tire recent experiment.s made by NxKor,ARVA iii crossing sirecies of 
Aoem wtih different numbers of dmauo.sojnire.s show Um1, at any rate 
in the ease of plants, this hypothesis is more irrobable than U)TSv’.s 
theory of chromosome arraugemeirt. Nikojlawva’s suggestion woiUd 
explain why fertile hybrid,s are more coimnon in certain groups of 
plants and animals tharr hr others. There is no doubt that a 
series of cytological rt'searches hr this direction wotrld be of signal 
importance (i). 

i ^ cytological rcseatcljiai <m the behaviour of the chmmosomeH of mutauta mmt 

this stricture doea uot apply to the Jaterestiug md importaat 
hat Hht tocoyeaey of tdploid md teirapbid in wUic^ the number of 

^ u <|udtmpJe4 J ^ word#* It is not desiml either to d w or Stlteh tjta t 

xt is obvious ihat from 
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Naturally, it is quite possible that, in otter cases, not only tte 
number of chromosomes, but also the chemical composition of the 
plasm is concerned. 

The extraordinary vigour (heterosis) of hybrids incapable of 
reproducing themselves may at first sight seem a contradiction but 
can be explained from the cytological and physiological standpoints. 
It is possible that the excitement of the plasm which endows the 
hybrid with vigour may yet be accompanied by a disturbance of 
its germ elements and an alteration in the nudeo-plasm relation. 
Perhaps some light may be thrown upon these problems by the study 
of the internal secretions of hybrids. 

Some mvestigators widi to give the name of hybrid to the pro¬ 
ducts of ^ecies-crosses, while reserving for the products of race- 
crosses the term half-breeds, but since it is often very difficult to 
distinguish species from races, this distinction becomes as Hajbcker 
says a petitio pnncipii) therefore it is better to define a hybrid as the 
product of crossing of forms that have a different descent, so that 
hybridisation may be described as the reunion of two germ-ceUs that 
do not contain the same hereditary outlines (Corrbns). 

Physiologically a hybrid is a heterozygous organism no matter 
what its genealogical descent may be; therefore, as Johannsbn 
says, the purely physiological definition possesses advantages over 
the genealogical definitions previously employed. D® Vri®s by 
means of his mutation theory of discontinuous variation tried to 
explain the difference between species-hybrids and race-hybrids. 

Mendelism, in so far as it appeals to genotypic differences, has 
brought about the re-examination of the value of evolutionary theories 
which, like the mutationism of D® Vri®s, connect the variability 
of species with the theory of the transmission power of the germ. 

According to D® Vri®s, a mutant possesses one hereditary quality 


live cells» with ati iinreiliiccd ntimber of diploid chtomossomcb, letnaploid species, for mstance, 
arc obtained The point that xs not clear is the behavionr of the chromosomes derived from 
parents possessing chromosomes that differ considerably in ntttnber and of which one lot docs 
not undergo reduction division. It is only necessary to refer to the various authors in order 
to sec the uncertainty that exists regarding the interpretation of the numerical arrangement 
of chromosomes in intermediate hybrids. It is evidwt that a hybnd capable of transmitting 
new characters to its oflfepnng can result ftom a new regular arrangement of chromosomes, 
but that fixed intermediate hybrids can be produced, as hOTSV believes, from uncertain ar¬ 
rangements of chromosomes seems to be very doubtful The fact that numerous hybrids with 
different assortments of chromosomes prove stenle owing to evident malformations ansing 
durmg the maturation of the germ-cells, which suggests that no general regulation of the chro*^ 
mosomes has taken place, is certainly m favour of the point of view here expressed. 



naore or less thau llie species, while a varietj' has the sinuo number 
of hereditary <pialities as the siXH.'ies, but hi the variety, one of tlu'se 
qualities is latent. 

h'very prof're.ssive mutation is based on two (wcnrieiiet's, the foi • 
matioii <if a new hereditary iprality and the activation of this qnulily. 
Tn variety-crossc's, all the tptalities are paired and Iheiefore the 
crosst's are called bisexnal as in the Merrdelian hybrids. 

Oil the oilier hand, in crosse.s between mntauts, the tuunfiei of 
the qualities differs iiilhe two parents andtherefore unisexual crosses 
are obtahied. As I)e Vuiks says, bisexual crossing gives the idea of 
complete symmetr>, since all the units or characters unite in pairs. 
In unisexual crosses, one or more units remain unpaired. It must 
be remembered that Mendbe’s law aiiplies to the bisexual cross of 
Db Vexes, not to uuiscxual crosses. 

The mutation theory of 1)E Vexes has been weakened by the 
unknown orighi of Omothera Lamarchiana. If the views of Dit VRii-ts 
are correct-, this plant should be regarded as a pure species, but ac¬ 
cording to the opponents of De Vries, it is merely a fertile hybrid, 
while the illusion of mutation is caused by the re-appeaianco of iecv,s- 
sive fonus. Such an occurrence was actually observed by 'rowiu< 
ill the case of crosses of LepUmtarsa. 

Here there is clearly a viciou.s circle, because while the Mi'udcliaiis 
have tried to explain by moans of the mntatiou theor\ certain phe¬ 
nomena connected with the laws governing inheritance in croases, 
the laws of hybridisation are called upon to fnnii,sh an exjilaiiatiou 
of the actual nature of mutations and give them a special siginiicance 
and a limited value. 

When a new cpiality arises and at oiiei* becouH'S active, a case of 
progrcs,sive mutation arises, but if the new cluirueter is latent, the 
mutation Is ndrogreasive. 

Regressive mutations, where one factor Is lacking, ate nuu'h 
couunoner than progressive nuitalions due to a newly-formed factor, 
or degressive mutations cati.st'd by the activation of alatmit factor. 
Mutation can be regarded as tlie coasexpumce of a chemical modifica¬ 
tion, or the more or less complete disappearance of a factor, or on the 
other hand, as due to the formation of a new genotypic unit. As 
regards a mutation involving the hereditary partides or genes (the 
ideomutation of Peat®), Db Vries gives the name of species to any 
^otm produced by the neo-formation of a gene, while he reservas the 
V, variety for all forms produced by the transformation of an already 
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existing gene. Many mutations are fixed, that is to say, they are 
transmitted without attenuation, but oscillating mutations also exist. 

Unstable mutations with imperfect dominance are extreme cases 
of variable mutation, an instance of these is the polydactylism of 
guinea-pigs and of fowls. Thus Houdans and Dorkings are char¬ 
acterised by the presence of a fifth toe due to the reduplication of the 
pollex, hence the above breeds are known not to be fixed. Similar 
unstable mutations are the bi-lobation or tri-lobation of the caudal 
fin and the exophthalmia observed in some varieties of Chinese 
fish Although these varieties of fish have been reared for centuries 
in the Far East, it has nevei been possible, even by means of the most 
careful selection, to fix these characters. 

Plate is of opinion that in these unstable varieties, there are 
two opposing characters with an alternate change of value. 

Mutations in species of plants that stand self-fertilisation badly 
(maize, rye, etc.) are not, as Blaeinghem; notes, rarer than in other 
^ecies, but the conditions of grain formation prevent natural, or arti¬ 
ficial selection and render hne separation difficult, if not impossible. 
The hindrances are naturally much less in the case of plants such as 
tobacco that can equally well be self-fertilised or crossed. 

De Vries has thoroughly discussed this question in his study on 
propinqmty. The isolation of mutants is greatly facilitated in the 
case of self-fertilised species as is shown by the existence of a lai^e 
number of garden varieties 

When the mutation gives rise to a variety properly so-called, it 
is not difficult to get rid of the mutant character, which becomes a 
recessive in two generations if a variety is crossed with the original 
species ; this was found by Johannsen in his experiments on beans. 
Though mutants behave like elementary species, the results are less 
dearly marked than in the case of such species and the return to the 
spedes form is generally dower. Thus, De Vries found that the 
pollen of the new species, Oenothera lata, aborted and the plant could 
only be propagated if fertilised with the pollen of Oenothera lamarck- 
iana. Most of the mutations occurring in higher animals bdor^ to 
the class represented by the mutation observed in the Mauchamp 
Merino sheep, since the change effects a unisexual individual and 
usually one only. In order to get rid of the new character, it is neces¬ 
sary to apply the law of segregation, to sdect the recessives, or failing 
these, the hybrids that possess one of these new characters. 

The selection of hybrids is very different both as regards the 
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method employed and the results obtained. New hybrids (hybrido- 
mutatioirs, or amphinmtations), when reproduced by seed are rarely 
stable, the law governing tlieir return to the original condition operat¬ 
ing more or less potently according to climatic conditions, fertilisers, 
etc,, and it is dillknilt to find conditions of equilibrium that allow 
such combinations to remain unchanged (BIjAkinu-hkm). The se- 
lection of hybrid lines is only possible when the object in view is 
clearly defined and, as far as po.ssible, limited. 

In hybridisation however, it is necessary to distinguish clearly, 
crosses between two species (De Vries’s unisexual union), where the 
hybrid is fixed and of very limited fertility and the more usual type 
of cross, viz. that between two varieties, differing from one another 
only in respect of two opposing characters of which one is dominant 
and the other recessive, so that their progeny present all the combina¬ 
tions regulating Menddian inheritance. 

In the latter case (stock breeders’ crosses), the fertile products 
are termed half-breeds. Even here, so-called reversion phenomena 
occur, as indicated by Mendei,’s law, with the predominance of one 
type over the other and a return to one of the pure breeds. 

Db Vries’s theory, in so far as he considers variability to depend 
solely upon the genotypic variations of the germ, reduces the value 
of sdection in the Darwinian sense, for the apparent race improvement 
obtained by the selection of a group of individuals is only due to the 
fact that this assemblage (called a population) is not genotyiiically 
uniform. 

The idea that the Eiunean species includes a large number of 
elementary species has already been accepted by Jordan in his 
valuable studies on Draha verna ; hence elementary species are also 
called “ Jordanian specie,s I,ater, it was seen that the same small 

species is made up of a larger or smaller number of lines. 

JOHANNSI5N calls the group of individuals resulting from the fer¬ 
tilisation of a homozygous individual a " pure line " (genotype), in 
contradistinctWHi to the " population ” wliich is a " phenotype ’’ or 
an assemblage of individuals witliout genot 3 rpic unity One pheno¬ 
type may contain numerous pure lines, or biotyiies. The variability 
curve of every pure line is much slighter than tlmt of the phenotype. 
Ihtfe lines may arise in organisms reproducing themselves by setf- 
by means of parthenogenesis, or by asexual methods of 
Imoh as btidding or division. Instances of such pttte 
^ awtt in bacteria and Cyemfh^c^m, osgjmips 



GigNEtICS AN© Pi,ANT AN© ©IVE-STOCK IMPROVEMENT 54! 

propagate themselves asexually, and in some parthenogenetic apoga- 
mous plants. A homozygous race produces a pure line as a result of 
self-fertilisation or vegetative reproduction, and pedigree adtivation. 

Johannsen’s theory has modified accepted ideas respecting the 
regression of fluctuations, or Gai,ton’s law of regression, according 
to which the average in the progeny of extreme variations tends to 
approach the general average of the population. Johahnsen has 
diown that mass selection thus applied to all the individirals of a 
population which have the desired character displaces the average, 
because the population is a mixture of pure lines each having its own 
curve, so that when all the lines are taken together, a sum of the 
curves is obtained 

Mass selection therefore offers no advantages, because if success 
in obtaining a majority of pure lines characterised by any extreme 
given variation is reached, the general mean will be slightly di^laced, 
but among the offspring there will be many individuals which do 
not possess the desired variant. 

JOBANNSEN has shown that selection acting upon a population 
can displace the mean value of a character in a pure line. In other 
words, according to Johannsen, selection in the case of a pure homo¬ 
zygous line, would have no effect. Johannsen is of opinion that Men- 
ddian unit factors are relatively constant and stable in different com¬ 
binations, and that the variability ocairring in a population that 
constantly propagates itself by means of cross-fertilisation is laigdy 
due to the segregation and recombination of these factors. When 
self-fertilisation is continuous in a heterozygous population, homo¬ 
zygosis is definitively attained and the primitive variability largely 
disappears. Potential variability is synonymous with genotypic 
impurity (Hagedoorn). 

Gross is decidedly opposed to this concession of Johannsen 
and says that if Johannsen's views in this respect were correct, 
genotypes would be found (pure, isolated races) and not phencrtypes 
in nature, whereas just the contrary is the case. According to Gross, 
selection does not isolate pure lines, but only destroys some of them. 
On the other hand, Johannsen’s theory is naturally accepted by the 
aeo-Menddians and the mutationists, since it diows the new formation 
of biotypes by mutation, to be the one source of organic evolution. 

Certain fluctuations which are r^arded by the upholders of the 
efficacy of selection as the expression of a single factor, or a single 
hereditary unit are on the contrary, due to the s^axate or combine^ 
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action, of various factors working in the same direction (intensifying 
factors) or in an opposite direction (inliibitory factors), or in an un¬ 
defined directitm (modifying factors), so that, as Munera'I'i exprcascs 
it, the sole office of selection is to bring about a dilTcrent orientation 
and a diSeiciit combination of the factors working in coo]reration. 

When the breeder carnes out selection on a po])ulation, i e., on 
an assemblage of individuals which pn>scnt a perpetual and infinite 
re-combination of Mendelian factors, he actually only chooses u “ com¬ 
bination of factors ” and renders it homoxygous by moans of inbreed¬ 
ing, which is naturally more quickly effected in the case of sdf-fertrl- 
ising species. 

The question is entirely different when the breeder isolates true 
mutations, or sports. 

Finally, as has been said, hybridisation with the choice of the 
desired re-combination of factors, which can be continued until a 
homogeneous product is obtained, provides a new source for the 
selectionist. 

The aim of selection and of hybridisation is the isolation of homo¬ 
zygous biotypes, but according to I/OTSY, homozygous individuals 
in the strict sense of the word do not exist. 

JOHANNSEN subsequently mentioned the discontinuity of coirstr- 
tution in biotypes. Tike the chemical molecule, biotypes vary in 
structure. If it is admitted that the constitution of a biotype may 
become fixed, it is also admitted that new species may be formed 
(Uhemann). 

In the meantime, Johannsen has applied the term of pure line 
to the progeny of a homozygous plant capable of self-fertilisation. 
In cross-fertilisation, according to I''Kffnwmi'u hinw'lf, there is no 
question of jHire lines, l)ut of a mixture of liiu's from whicli it is ue 
cessary, by means t)f hdection, to i.solate i>ure Hne.s. 

Ca,stj.e is doulrflul wUelhet a [mre line ean ever Uavt' luvn ob¬ 
tained in any of the pre.sent races of aninuils or plants and Ro<)Tqne.st- 
ions how lar so-called jmie lines are really ])ure and whether the enig¬ 
matic origin of biotyjres is not eoncoalerl. 

It cannot be denied that the extreme concluiiion.s of neo-Mendel- 
ism lead back by a vicious circle, to a denial or depreciation of the 
tillne of evolution in so far as once the importance of sdection is 
(wiSetail ptoblfimatic, and doubt is cast upon the formation of new 
wolutiott is reduced to the recombination of factors and 
a theory. This js the Batesonian exaigeration ! 
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The criticism of modem scientific thought, leaving out of account 
any consideration of the advantages accruing to practical agriculture 
from a better knowledge of the laws of hybridisation, leads therefore 
to a thorough exa min ation of the theories of Mendel and of De Vries, 
which meet at some points and both alike hesitate before the lack 
of any dear knowledge of the formation of the unit of inheritance. 

No one would wish to deny the great merits of Mbndel and the 
importance of the scientific movement based on the laws formulated 
by ham respecting inheritance in hybrids These laws, in spite of 
very numerous exceptions, have still to be taken into account 

Mendel himself would not have incautiously wandered into 
the labynnth of the doctrines upheld by the neo-Menddians, who 
make the great mistake of piling hypothesis on hypothesis in order 
to explain apparent exceptions to the laws of Mendel which appear 
to us of little importance. The number of biologists who have enrol¬ 
led themsdves as supporters of the crossing-over theory is truly re¬ 
markable. Despite the convinced Mendelians and the cytologists 
who think to follow the fashion, the author is convinced that crossing- 
over does not exist and is a mere illusion. 

In all the course of his cytological studies, he has never seen the 
breaking and rejoining of the segments of a chromosome, and such 
phenomena only exist in the phantasy of their inventors 

Moreover the interchange of the genes could be accomplished m 
a much simpler manner. The position should not however be assumed 
of denying that the chromosomes have any influence upon the 
phenomena of heredity, since as recent researches have proved, 
quite new biotypes may arise from a new combination of chromo- 
siomcs which is sometimes, but not always (Artom), due to hybri¬ 
disation. 

A new position as regards the relations between hybridism and 
the evolutionary theory has lately been taken up by Rabadd. 

He is of opinion that amphimixis is certainly (as Weismann be¬ 
lieved), a source of variation, but not the sole source, in the sense of 
facilitating new combinations of characters and determinants (which 
is Weismann’s theory). Rabadd regards the variation induced by 
amphimixis as due to actual interaction and in necessary and constant 
function of the medium. A variation caused by crossing would be 
derived from the complex of organism, medium and environment. 
There would be a “ susceptible period ” in the evolution of the gametes 
during which the influence of the medium would make itsdf espedall;^ 
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felt; tliis is overlooked by Mokoan and the iiec:)-Meiidel!aiis in general. 
To put it is otlier words, it is a question of a parallel inilneiiee acting 
at the same tinie upon the genu and the somatic cells. 

The plieiioiiieiia of doniiiiaiice and of recessivity are so:nietiiii(:»s 
investigated niorpliologically only and not ],)h,ysically ; the Mcncleliaii 
laws (ire also a.p|>1icd, as MoiUrAN sttites to the least ini|>ort:a.nt ciiarac'* 
ters of individual variation and not to tlie typical variations of ttie 
organisation so that, while Mendelism limits itself to tlic analysis of 
trivial phenoinetia, an atteni[>t is juade by meams of neo-Mendelisiii 
to formulate a general theory of evolution and thus solve the most 
obvSCtire problems relating to the formation of types. 

When, however, an ex]>lanatic>n of biotypic discontimiity is 
sought in a comparison with the building up of tlie chemical molecule, 
and this discontinuity is regarded as pre-supposing a continuity of 
phenomena (IJhland), tlien for the biological atomistic theory must 
be substitutied a dynamic conception and Mendelian inheritance lim¬ 
ited to a plasmatic inheritance (DuRiarn),'which leads to the })robleti:i, 
of the origin of the new genes. 

On the other hand, the genes should be investigated from the 
dynamic standpoint and, not considered merely as material |>articlcs, 
as has been done by Ubxkxjoi, and Rbinkk. 

The doctrines of the neo-Mendelians are also at variance with tlie 
chemical theory of genes, for if the exciting and the inliibitory action 
of a factor is chemical, the micromeristic concept, which is purely 
morphological, and not dynamic, is at once left out of sight. 

'To attempt,'as is the habit of the neo-.Meudelians, f:o analyse 
mor|)hologically the inheritance of colour is a serious mistake, si'uco 
colour more than any other cliaracter recitiires clicniieci-physhilcigical 
'analysis. 

hToru the 'evolutionary .standpoint, neo-M'eudclism ta.kes refugee 
in the preforiuistic doctri'ue, because it has notbi.ng to say rergardi,i;ig 
The .origin of the genes or of the unit-charaerters; therefore the 
theory of their recombination so dear to the hearts of the neo-Mendel- 
iaus resolves'itself into a sort of kaleidoscopic diversion. 

Just as the neo-Mendelians can say nothing as to the origin A)f 

^enes, so the mutationists can give little or no information respect¬ 
ing tjre origin of lower species. The writer is not alone in Ms view, 
fef the able theorist axid celebrated botanist, is equally uncon- 

Ms neo-Mteddlism can find no valid explanation of the oii^n 
of nm It f Mfe dther into the BatesoMan exaggemtion of boliev- 
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ing evolution to be due solely to tbe loss of factors, or else turns to 
lyOTSv’s theory according to which hybridism is the fundamental 
factor in organic evolution, whereas it is well known that if it is diflSi- 
cult to believe hybridism to be the only source of variation in plants, 
such a hypothesis would be more absurd and incredible in the case 
of the evolution of animals 

At a certain point in genetics, both the selectionist and the 
hybridiser will, it is true, seek to forget the tangle of hypotheses and 
try to extract from the mass of biological theories some practical 
rules for the improvement of breeds. 

The biologist however when he wishes to draw any general con¬ 
clusions, finds himself beset by the same problems and doubts that 
assail him when he strives to estimate the value of the results ob¬ 
tained by selection, or hybridisation, and to explain the reason for 
the steps taken. 

Truhwirth distinguishes the various methods of selection as 
follows. 

(1) Selechon for improving the race. In this type of selection, ad¬ 
vantage is taken of the deviations commonly termed fluctuations, or 
small individual variations. 

(2) Selection of new types 

{a) by means of selecting spontaneous variations of a morpho¬ 
logical character (Waether’s genotypic selection); 

(6) by separating groups of types (genealogical or pedigree 
cultivation methods); 

(c) by hybridisation. Waethbr divides this method under two 
heads • Btjrbank’s promiscuous crossing and Menddian crossing; 

{d) by vegetative hybridisation. 

When cereal improvement is the object three kinds of selection 
are practised • the selection of a group of types (mass selection), re¬ 
peated selection (Rimpau’s method), or Hapebtt’s method which con¬ 
sists in choosing the best grain from a head and then making repeat¬ 
ed selections. The success of Haelexx’s method is due, accordmg to 
Waexhbr, to the fact that the genotypic constitution frequently cor¬ 
responds to the phenotypic character. 

The followers of Jordan and Johannssn are however of opinion 
that this method depends, for instance, upon the chance of at once 
meeting with an ear belonging to a small species and possesang the 
required characters It was Nusson in particular who, on recognis¬ 
ing that tiae ordinary method of selection gave unsatisfactory res- 
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lilts, renounced mass selection (viz., using seeds from different iutli- 
viduals). 

According to the methods of Nii,sson and of the Jordanian selec¬ 
tionists, of which the precuisors are T,K CoNmm, Shiurkw-' and Von 
JvOCHNOW, the 5 ^ unlike the preceding workers who consideied fep(’at' 
ed selection necessary, have worked and still work on the basis of a 
single initial selwtion followed by rapid propagation without tin) 
repetition of any selection in the successive generations (Tou/VRO). 

Todaro hinivself says that a distinction should be drawn between 
self-fertilising species (wheat, oats, barley, rice), and species in which 
cross-fertilisation is the rule (rye, maize), so that it is necessary to 
substititte for a single selection, a so-called “ purifying selection ” 
{selezione di a'ffinaniento) based on lepeated selection. 

The successes obtained by means of hybridisation and selection 
have been considerable, but their importance has sometimes been 
exaggerated, not so much by stock-breeders who have long recognised 
the instability of hybrids, but by agriculturists. 

Only a few authors possess the courage of Munerati, who has 
admitted the many delusions to wluch conscientious experimentali.sts 
may fall victims. For this reason, Munerati’s short memoir “ Snl 
probahik mecemismo della ereditarield nella odteyna barhahielda di 
zucchero 6 suUa poss^bilild di mi ullcriorc perfedonameiilo del tipo ” 
(The probable mechanism of inheritance in sugar-beets hwlay and 
the possibility of further improving the type) deserves special mention, 
because in this book, the author shows that, if it is tine that from ipio 
until the present day, seed selecting firms of the* thst rank have an¬ 
nually <listributed new varieties or races, said to be callable of nuiking 
perceptible stops forward from lime to lime, llu'se pmpheetes have 
not been fulfilled, as i.s sliowu by the aveiage unit of production per 
hectare. It is howevei true, as Touari says, that MonEkati’s scep¬ 
ticism is the result of the diflieult material on whieh he has wtnked and 
tliat his conclusions do not uece.ssarily apply to cereals, but tlie author 
has himself known cereal-cultivators to siicjik of pure races, even in 
case of anipliimutatiotts between different species of TnUcutit and dif¬ 
ferent species of Avena, It is necessary also to take into acount the 
fact that many so-called varieties of Tnlicum vulgare arc really spe¬ 
cies (Kaoedoorn), so that Haebeoorn suggests that a trinomial 
^ nomiSttclature should be used for tliem. 

^]Che (juestiott of the different methods of selection and of hybri- 
4’tt^sfrtott has aroused special interest and been the subject of lively 
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discussions, especially in the field of wheat-cultivation The heads 
of the two schools of selection and hybridisation in Italy are respect¬ 
ively Todaro and Strampeeei. Biologists know that Steampeew’s 
clever applications of Mendee's theory were based on the suggestions 
of CuBONi and upon the results abtained by Viemorin with the hybrid 
known as the “ Unlodgeable ” It may however be true that the 
admirers of Strampeeei have done him a disservice in unduly exalting 
the value of certain wheats, like Carlotta StrampeUi, while they for¬ 
get the original merits of Rieti and leave out of account the incon¬ 
stancy of many cereal hybrids Strampeeei who is a very able experi¬ 
mentalist, would possibly be more prudent to devote his attention to 
making researches in experiment fidlds, since it is necessary to take 
into account the local races that have been improved by countless 
years of selection, and also to consider the quality of the soil. 

Campbeee refers very opportunely in this coimection to the ana- 
l3rtic researches of JoixeiB, which show that different varieties of wheat 
have very different capacities for absorbing nutritive dements, so 
that certain varieties can satisfy their requirements on soils of a com¬ 
position that would fail to support others. Thus environment must 
be taken into consideration, and eugenics must not neglect eutech- 
nics. MtnsiBRATi remarks suggestively that in comparing the poss¬ 
ibly larger 3ddd of the pure race as compared with that obtained from 
the mixture of biotypes, it should be remembered that the biotype 
generally finds itself ill-prepared to contend with various adverse 
conditions such as, for instance, those presented by soils of different 
compositions. 

When thousands of homozygous races of wheat are mentioned, 
it is difficult not to be sceptical, partly on account of the difficulty of 
defining exactly in what a pure race consists after all the surprises 
caused by atavism, reversion and segregation, the refuge of Menddians 
when it is necessary to explain any exceptions, and partly because it 
is not easy to share the opinion of Punkett who tries to rescue the 
conception of the pure race, not by referring to the uncertain data af¬ 
forded by the offspring, but on the apparently more solid grounds of 
segregation of characters in the gametes. A problem that is still 
more difficult to solve may be set, vis, the supposed fixity of hybrids 
and the question may be asked whether this stability rests on any more 
solid foundation than Hazdy's speculations which are quoted by 
Ptoinett himsdf to prove that stability in hybrids only occurs in the 
case of a recessive character. If the neo-Menddians have no other 
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arguments to demonstrate the constancy of hybrids beyond those fur¬ 
nished by the very theoretical formulae of Hazdv, these are not suffi¬ 
cient to free from siuspicion the thousands of homozygotis races 
obtained by hybridisation. 

Ceieal-cultuic has two problems to .solve at the sumo time as 
genetics, viz., resistance to disc‘asc‘S, especially to rust, and resistance 
to lodging. In the writer’s opinion however it has not been .scientific¬ 
ally proved that hybrids can b(‘ resistant Iwth to diseases and to 
lodging. liven if rust-resistance is a Mendolian recessive character, 
(BiEiniN, Strampeu.!) what is the character of resistance to lodging ? 
It can hardly be believed to be an individual character in the Mendelian 
sense of the terra, but a complex of characters that represents the 
whole individuality of the race. Moix? t>robable is the view of Touaro, 
whose opinion is based upon the researches made by Garber and 
Oeson, of the Minnesota Agricultural Station, for the purpose of, 
determining whether lodging in cereals is correlated with some morph¬ 
ological character. It would appear tliat the causes determining 
lodging are so complex and the factors so numerous and possess such 
a different value in different races that none of them seem to be inti- 
matdy enough comiected with this property to be of any appreciable 
assistance in solving the problem. There is no justification for speak¬ 
ing of pure, lodging-resistant races. Therefore although Pantai®i,i,i 
considers hybridisation to be the only rational means of freeing maize 
from the rust scourge, he yet recognises that no scientific basis for 
work of this order has yet been laid down. 

Although in principle, he mistrusts the alleged fixity of hybrids, 
he does not put forward any new theory. NAirniN before MBNiiBl, 
made the instability of hybrids tlie foundation of his tlieory. There 
are also modem evolutionists who feel doubtful as to the fixity of hy¬ 
brids. BpARiNOiniM recently said “ At the prescJit time, it tuust still 
be admitted that in the different cases where this fixity seems to be 
well established, this .stability is only apparent. Mixed sexual clemeuts 
exist, but they arc unstable in so far that the lines derived from them 
are subject to unexpected relapses and are always characterised by 
reduced fertility. To speak frankly, the production of mixed germs 
tjhafc retain the mixed character is exceptional: as a result of hybrid- 
lilBSfwai/ apparent pseudo-species may reproduce themsdv^ along dif- 
'iM.fi petite for some years, but sooner or later, their propagation 
si»4 space will be followed by the te-appearance of jSte rnant 
ttey must be regarded as simiterte 
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icaJ cotaplexes studied by Pastectr which are conditions of equili¬ 
brium between the molecules, and not new molecular constructions 

Illusions are also encountered on passing into the field of the hy¬ 
bridisation and selection of breeds of animals. In this connection, 
the writer’s collegue PiGORiNi recalls very aptly an observation made 
by PAvSQtTAidS to the Silkworm Congress held at Montpelher in 1874, 
which still holds good. “ We have been acting like the lady of the XVIII 
centuiy (i773) who had begun the sdection of white cocoons and was 
forced to bequeath her labour of Sisyphus to Geoffry SArNr Hieaire 
who even by the middle of the XIX century, had not yet succeeded in 
fixing definitely the required character in the progeny Indeed, what 
improvement of any importance has been obtained by talking of pure 
races ? Are the cocoons of these races better than those obtained ten 
or twenty years ago ? Some improvement has certainly been made in 
the size of the light Japanese breeds but is this the effect of selection, 
or is it not really due to the more favourable environment in Europe, 
or to greater care in rearing ? Actual improvement has certainly been 
made, but it may well be asked whether this is not to be attnbuted 
to crossing, rather than to selection, and whether, at all events by the 
more careful choice of the races which it is desired to cross, it would 
not be possible to improve the quality of the hybrids still further 
On passmg from silkworm-rearing to stock breeding yet another disap¬ 
pointment must be recorded. 

To be quite clear ■ in order to be sure of success inhybndisation or 
selection, it is necessary to work on pure races. What are the pure races 
used in stock-breeding ? The author agrees with Kronacher, a stock¬ 
breeder of great experience who declares that it is impossible to 
investigate the history of the commonest breeds of animals without 
meeting with lacunae and doubtful cases. 

In order at least to protect the knowledge that may be acquired 
in the future, it would be necessary for all States to make an Interna¬ 
tional Convention for the registration, control, and codification of all 
new races introduced into the different countries. This is a piece of 
work that could well be undertaken by the International Institute of 
Agriculture. 

The theoretical and practical difficulties are very numerous, both 
as regards the breeds crossed and their hybrids. These are the very 
difficulties that have prevented the solution of the origin of species. 

The improvement of races of agricultural plants and of domestic 
animals is up to a certain point, a matter depending npon the state bf 
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biological knowledge. There are iu tnitli schtwls of .seleetiouistij, 
3ust as there are sch(X>ls of evolutionists, while the atrtithe.sis between 
the theories of hAMARCK, Darwin and the mutatioiiists iiifl(H‘iU'e.s, as 
has been shown, the vaiunis methods of selw'tiou and hybiidisation. 

Tlm.s at the fAvahif ,Station Krttnin of Ni'ogard applied tlu- Dai- 
winian princiiiUNS 1 o selection, whereas accoiding to CtmuNr, the adop¬ 
tion of Nn„sst)N's contxary method would have proved tlu' fuUacj »)f 
Darwin's theory. 

The selection niethod.s theinst'lves will neees.sarily differ accoiding 
as the question is one of working uixm sjiecii.^ known or believed to 
be collective, or upon small .species, or pure lines. There will naturally 
be a difference between agricultuial and stock-biceding metluKls, see¬ 
ing that not all species of animals are collective species, aiul st*lf-fer- 
tilisation though it occuis iiatiually, or can be artificially practised, 
iu the case of many plants is an eKceiitional phenomena among 
animals. 

If the differences between agricultural and stock-breeding methods 
are to be considered, it would be necessiary in the first place to invest¬ 
igate the problems of inbreeding arid out-breeding, which has already 
been brilliantly carried out by Bast and Jones. 

Inbreeding lessens the fertility and the constitutional strength 
of breeds of animals, and even inbreeding requires mucli longer time 
and entails greater expense than obtaining homozygous plants, which 
in many cases can be .self-fertilised. 

As regards the question of insuring the fixity of the product ob¬ 
tained, the agriculturist finds himself again in a very tlitferenl case 
from the stock-breeder. Most varieties of fruits ami flowt'rs me well 
known to be unstable if raisiHl from sihmI, altlioiigli thev utain tlieh 
characlets when ]>ropagaled vi-gelatively, a mode ol leproduction 
that is tiuposstble in the ca.se of aninuils. 

A,s has been previously mentioned, the first geiieralum hybtids 
of animals are of great importanoe and outbrmling is of imliistrial 
value, even if the hybrids of the first generation frequently prove stei- 
ile. In a recent work, Brateijr points out the difficulty of inteqiretiug 
from a genetic standpoint the newfonns of the first generation, wheth¬ 
er they be intermediate forms (half-breeds), or new or koinogenetic 
forms. 

Bor this among other reasons, in spite of the consideration of the 
of the hybrids (heterosis), which according to Sdet3T,i, is due to 
heteitt>aygosi$, and of the interesting field it opens to Mendsliatt re- 
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si‘arch, heterogenous breeding has never been so largely practised 
among the breeders of animals as by botanists and agriculturists. 

There is no doubt however that neither the stock-breeder, nor the 
agi icult nrist should neglect the study of these closely related problems 
or fotget the successes that have been attained in both fields of experi¬ 
ment ■ Another unknown element both in agriculture and stock-breed¬ 
ing, aUhongh it is a matter connected with the study of genetics 
an<l evolution, is the origin of agricultural plants and of domestic 
miinials. 

Indeed, a polyphyletic theory, at least as regards the origin of 
many of our domestic animals, has gradually been substituted for Dar¬ 
win’s monophyletic theory related to the factor of selection and of 
individual variation, that formed the subject of one of his most 
memorable works, viz. that dealing with the origin of plants and 
domestic animals. 

An intermediate position was taken up by Baron with his theory 
of the existence of polymorphic zoological species representing the 
different groups of domestic live-stock. Although Baron’s theory 
would not bear the light of modem criticism, his scepticism seems 
justified. 

It is true that stock-breeders and agriculturists both distinguish 
three classes of races, the natural, the improved, which is also called 
the transitional, and the cultural, or specialised (Boucher), and though 
they shade off by imperceptible gradations into one another, it is very 
difficult again to reach what Semegast called natural and Nathusius 
primitive races. According to Sanson, the improvement of races is 
not a matter of their speciahsation, but of their exactly fulfilling eco¬ 
nomic requirements, while Baron states that the value of a domestic 
animal depends less upon its specialisation than upon its adapt¬ 
ability to environment. 

The problem of the origin of domestication, if mystical and reli¬ 
gious theories are left out of account, is as open a question as that of 
the origin of species. 

Therefore the theories of genetics, like those of evolution, osdllate 
between the opposite poles of the absolute and rdative influence of 
the environment and of the absolute and relative influence of the 
germ-plasm. 

The concept of mutation therefore does not merely include the 
mystery of the paths of organic progress, but also the mystery of the 
origin of agricultural plants and of domestic animals. 



Tlie agriculturist, no less than the stock-breeder, finds lumself 
confronted with the enigma of the origin of races; while the so-called 
purity of races is a myth, as investigation can nearly always shiw. 
Since this difficult problem is intimately connected with the central 
problem of evolution, the same doubts and diQiculties at times assail 
both breeders and evolutionists, and the conunon problem of organic 
inlientance confronts the en(|uirer at the nltimate stage of all lescnucli 
and every theory. 

But it may be asked what is the road which is still to be 
travelled. To this question the reply may be given lliul genet i<s 
must be regarded as a union of sciences, that races should be .studied 
also in their relation to the .soil and also by means of the iie<'essai> 
cytological, histological and physiological researches wlricli, if they 
were brought into harmony with one another, would lead tnuch 
further forward than any unilateral investigations. 

This is a field of international scientific eoUaboiation, foi (he ini¬ 
tiation of which the International Institute of Agricultuu*, recalling 
the International Conference of Genetics whicli took place in Paris 
beforethewar, might invite (iiithediscussinofthenwessiiiy pii'limin- 
ary understandings) biologists and genetists of all nations to a ficsU 
authoritative Conference with more ample scope. 

In the view of the author the recommendations to be pul 
forward for the approval of the Conference, with special I'efercuee 
to the genetic movement viewed internationally, would be the 
following 

(1) That monograplis should be compiled for evi'ry State 
giving a historical account of the species and races of uninuils and 
plants that have been naturally or artificially introduced ; 

(2) That the introduction into the fltate of any such tifW^pocies 
or race .slioulcl be notified ; 

(j) That a coordinated sludy of the variations occurring in 
lecently introdneed breeds sbould bo drawn up and also a Code of In¬ 
ternational Rules resi>ecting the exchange of new bieeds ; 

(4) That a sclierac of International genetic work should 
be drafted so that the races may be studied tiiuRr every aaiwct, 
and the work of the various scientific and agricultural Institutes 
coordinated; 

(5) That prizes (of a value to be determined subsequctttiy) 
tottld be offered for special theses, in order to encoinrage the ptOfiPWS 
d genefics and bdbliographical researches coanected with the psoble»$ 
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of the origin of the various races of agricultural plants and domestic 
animals; 

(6) That a Permanent International Committee for Genetics 
should be established ■with subsidies from the various States and an 
International office of Records. 


Prof Gustavo Bruneddi. 

B%gh&r Technical Inspector 
of the Ministry of National Economy, 
Rome, Italy 



THE SEX-RATIO AND THE QUESTION 
OF ITS CONTROL. 


The sEx-RAi'ro 

The sex-ratio is the relative numeiical proportion of tlie sexes 
witlun a group In any bisexual species there must be a sex-ratio at 
all times after sex is determined, but it is convenient to take concep¬ 
tion, birth and maturity as the three salient points in the life-history 
of the inclividual at which to consider the sex-ratios, as these three 
stages are known as the primary, the secondary, and the tertiary sex- 
ratio respectively. The secondary sex-ratio is measured by taking 
the number of males per hundred females bom, and is the one usually 
considered. The primary sex-ratio is a demonstration of the sex¬ 
determining mechanism in operation, while tlie tertiarj’' will provide 
an estimate of the post-natal survival value of the two sexes. vSince 
an exact knowledge of the processes involved in the establishment 
of the sex-ratio ma.e possibly lead to the development of breeding 
practices by whiclithe stock-breeder may control at will the production 
of the progeny of one sex ratlier than the other among his stock, the 
subject possesses more than a purely scientific interest, To the dairy 
fanner or to the egg farmer any striking increase in the number of maks 
produced by his stock must foreshadow disaster, whereas any mdable 
increase in the relative number of feinaks mmst be tiighly advantageous. 

A review of the estalilished facts of sex-linked inheritance, by 
which a character, or characters, of a parent are transmitted to a child 
of the opposite sex or to some of its grand-children of tlie same seiK, 
allows of no escape from tlie conclusion that sex is determined at the 
moment of fertilization, that there must exist a mechanism which 
tends to preserve the production in every new generation of equal 
lyonbers of males and females, and that this mechanism is inherent 
in the gametes in virtue of the production by one sex, the female in 
th? Akmtaa gyoup, the tnale in the Drosophila, of two kinds of w- 
prbdnctiTe miil8>«producing and female-produdng lespectlvi^y. 
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Cytology, in revealing the sex-chromosome differences in the two 
sexes, has demonstrated this mechanism and has clearly shown that 
in the absence of disturbing agencies the sex-ratio ^ould be i: i, 
since one sex is constitutionally heterogametic, elaborating two 
sorts of gametes in equal numbers, the other homogametic. It is 
established that in the case of the domesticated mammals, the male is 
the heterogametic sex ; in the case of the domestic fowl, the female. 

However, tire sex-ratio, though fairly constant and not far from 
equality, is distinctly variable and rarely coincides with the expected 
I: I; in view of what is known concerning the sex-determining me¬ 
chanism it is necessary to examine this variability and to explain it. 

The sex-ratio varies with the species. The secondary sex-ratio 
of most mammals has not been determined experimentally, for with 
few exceptions the mammals are unsuitable for experiments on 
a large scale and that which is known has been culled from the 
different breed registers. The following data have met with general 
approval (CuijNor (i), Schlbip (2), Tbneossek (3), Hertwio (4), 
Doncaster (3), et al.) • 


Man.103-107 • 100 Pig.111.8 ; 100 

Horse.98.3 : 100 Rabbit . . . 104.6 : 100 

Dog.118 5 • 100 Mice .... 100-118 : 100 

Cattle.107.3 • 100 Fowl .... 95.4-94.7 : 100 

Sheep.97.7 ; 100 Pigeon . . . 115.0 . 100 


The sex-ratio varies with the race, breed, and strain, and there axe 
reasons fox holding that the production of a profoundly unusual sex- 
ratio is characteristic of a particular individual. Instances, not a few, 
are known in wliich a male of some monocotus species has produced 
in different matings none but female, or none but male offspring. But 
the monocotus female, producing usually but one young at a time, 
is not a suitable material with which to test this hypothesis. An ap¬ 
peal must be made to the polycotus rodent. Kinc (6) has found that 
in the case of the albino rat it was possible, starting with two pairs 
of rats from the same litter, to found two strains, one of which produced 
a high proportion of males, the other a preponderance of females. 
The progeny of one pair — pair A — were bred brother to sister 
without selection for ^ generations in order to btdld up a homozy¬ 
gous and uniform race. After this selection was practised, the bro¬ 
thers and sisters being chosen from litters which ^owed a prepond¬ 
erance of males. In hue B the selection after the sixth generation 

3 — Agr. ^ing. 
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■was made fiom Ktters showing a preponderance of females. After 
fifteen generations of such inbreeding and selection, the sex-ratio 
at birth in line A was 125 :100, in line B 83 : 100. The habitual 
production of an unusual sex-ratio can be the expression of a genetic 
constitution. It is possible to breed for a preponderance of one sex. 

The sex-ratio varies with the seasons of the year. It is not im¬ 
probable that the breeding season is one in wliich the general ifiiysio- 
logical condition of the individual is above the average, and it is of 
interest therefore to compare the secondary sex-ratio following con¬ 
ception during the breeding season -with that following conception 
at other times. 

The human birth-rate actually shows a dight variation in spite 
of the fact that nearly all traces of •the primitive breeding season have 
been obliterated by social habits. It is fotmd that the sex-ratio is 
low for births resulting from conceptions at the seasons of greatest 
fecundity and high at the times of lowest birth-rate. 

Dightok (7) gives the following figures for the greyhound: 


Month 


Number 
of puppies 

Bogs 

Bitches 

Ratio 

January . , 


726 

382 

344 

III • 

100 

February . 


593 . 

318 

275 

112 : 

100 

March, , . 


906 

468 

438 

106 : 

100 

April , . . 


794 

408 

386 

105 : 

xoo 

May . . . 


1129 

587 

542 

108 : 

ICO 

June . . . 


892 

486 

406 

no : 

100 

July . . . 


93a 

480 

452 

106 : 

IOC) 

August . . 


669 

354 

315 

112 : 

xoo 

Sq)temher , 


314 

X 73 

141 

122 : 

loo 

October . . 


250 

122 

128 

95-3 : 

TOO 

November . 


209 

107 

loa 

IU4 : 

loa 

December . 


122 

57 

65 

87.6: 

100 


Heap® (8) and WitcacENS (9) supply the following: 


Horse . . * * , 

Numbers 

16091 

Sex-ratio, whole year 

97.9 : 100 

Warn 

mont^n 

96.6 

Colt! 

months 

97-3 

Cattle. 

4900 

107.3 ■ 100 

114.1 

103,0 

Sheep . 

6751 

97.4 : 100 

102.1 

94>o 


2357 

111.8 : 100 

nS-o 

109,3 

'Dog, 

17838 

118.5 : roo 

126.3 

122.1 
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Parkes (io) gives the following figtures for the albino mouse: 


Month 

Numbers 

Males 

Females 

Ratio 


jt'CTceurage 
ot males 

March . . 

25 

12 

13 


100 


Apiil . . . 

82 

42 

40 

1050 : 

100 

49 7 ± 1-78 

May . . , 

90 

44 

46 

95-7 • 

100 


Jmie . . . 

157 

78 

79 

98.8 : 

100 


July . . . 

163 

88 

75 

177.4 : 

100 


August . . 

231 

138 

93 

14S5 : 

100 


September. 

187 

100 

87 

115.0 • 

100 


October . 

96 

56 

40 

140.0 : 

100 

56.5 ± I 27 


1031 

758 

473 

118,0 


54.2 ± 1.04 


King’s (6) figures for the rat also support the contention that 
the season of the highest birth-rate is that of the lowest proportion 
of males. 

Phe sex-ratio varies in different matings and the disturbance seems 
to be related to the relative physiological condition of the parents at 
the time. In the experience of many poultry breeders, the first lot 
of eggs laid by a pullet yields a preponderance of male chickens, where¬ 
as as the season advances and the pullet ages, the proportion of males 
steadily decreases. Jtnx (ii) using a sex-linked cross in order to 
preclude errors, recorded the sex of the chickens hatched from the 
eggs of 45 hens during their year of production. The observation were 
repeated for 3 years and the sex-ratio was found to be 48 41; 100. 
Analysis of the figures gave the following table : 


Bggs Sex-ratio 


0 = 

20 

62.91 ± 1.44 

21 — 

40 

57-46 

41 « 

60 

45,00 

61 « 

80 

44.61 

18 «= 

100 

37-65 

100 == 

120 

32.53 ± 1.15 


Statistical evidence has been presented, sometimes supporting, at 
other times contradicting the theory that the sex-ratio is affected by 
the relative ages of the parents, the offspring being mostly of the same 
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sex as the older (or as the younger) parent. Hopacker (12) and 
Sadijsr’s (13) law that the sex of the offspring was that of the older 
parent, fin^ no support in the results of critical enquiry ; it is contra- 
dieted by the work of Scirtii,TZE (14) on mice, for example. Accorditiu 
to some data, the age of the mother has a relation to the sex of the 
offspring, younger mothers producing a preponderance of males 
(or of females). It must not be forgotten that in the majority of 
cases the data upon which these theories are based have not been col¬ 
lected by biometrical experts, nor can their genuineness be absolutely 
guaranteed. Other data seem to suggest that the sex of the offspring 
tends to be that of the more (or of the less) vigorous parent, lor exam¬ 
ple, the theory of Starkweather (15) suggested that the " superior ” 
parent tended to beget offering of the opposite sex. But since it 
is impossible as yet to define “ vigour ” and “ superiority ” in accu¬ 
rate physiological terms, such theories are not suitable for scientific 
discussion. There is no experimental basis for such con¬ 
ceptions. 

It has been suggested that the sex-ratio varies with the time of 
service during the oestrons period. Peari, and Parshiey (t6), in 
testing this theory first propounded by Thxtry (17) and later by 
Dtrsmo (18) collected data from stock-breeders and found that out 
of a total of 480 calves, 253 wrere males and 225 females, and that the 
sex-ratio among calves resulting from service early in the heat was 
98.4; amotig calves resulting from service during the middle period 
of the heat was 115.51 and in the case of service late in the heat 154.8. 
Tater data collected by Pearl (19) did not support the suggestion 
that service early in heat resulted in a female calf, late in heat in a 
male. 

The suggestion that there is a relation between tire sex-ratio and 
the size of the litter in polycotus animals is not supported by the re¬ 
results of Wentworth (20) working on dogs and pigs, of Ning (21) 
working on rats, of Parker aird Bxtllari) (22) and of Machen (23) 
and also of Parkes (24) working on pigs. 

It would seem that the sex-ratio varies with the parity with the 
chronological number of the pregnancy, for in the case of the human, 
the dog, and the mouse, it has many times been noted that there is a 
Continuous drop in the sex-ratio at each succeeding pregnancy (Witr 
E 3 DHS (9), PtJNNET (25) BIDDER (26), CoPEMAN and PARSON (27). 
EinsG (28) found that the same rule obtained in the case of 
Ihe rat 
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Sequence 
of No, litters 

of litters 
in the senes 

Individuals 

Males 

Females Ses-ratio 

I 

21 

131 

72 

59 122,0 

2 

21 

162 

85 

77 110.4 

3 

18 

127 

64 

63 101.6 

4 

15 

26 

41 

55 I 03 -I 

Parkes (10), working with mice. 

gives the following table ; 


Total 

Males Females 

Sex-ratio 


— 

^— 



Pust births . 

242 

134 

108 

124.2 = 55.4 ± 2.14 

Subsequent 
births . . . 

190 

114 

76 

150.0 = 60.0 ± 1.60 


432 

248 

184 

134-9 = 57-3 ± i-6o 


Parkes points out however that most of the second and higher 
biiths occurred at the end of the breeding season when the 
sex-ratio is at the highest and that his figures ^ould not be 
weighted with too much interpretation until the esperitoent has 
been repeated. 

It has been suggested that the sex-ratio varies with the time rela¬ 
tion of successive conceptions. Rxtmiey Dawson (ag), for instance 
maintained that in the case of the monocotus female the right ovary 
elaborated only male-produdrg ova, the left only female-producing, 
and that the ovaries function altemativdy, ovulation occurring in 
one ovary at one oestrous period, in the other at the next. Knowing 
then the sex of the first offspring of the female, and keeping a record 
of aU. oestrous periods, includmg those suppressed by the &st preg¬ 
nancy, it is possible, according to this theory, to arrange services so 
that subsequent offspring produced by this female shaR be of the se¬ 
lected sex and likewise to foretell their sex. In order that an offsprirg; 
of the same sex as the first shall be produced, all that is necessary is 
to see that conception should coincide with an oestrous period which 
when referred back to the bne assodated with the conception of the 
first offspring is an odd number, gth, nth, 15th and so on. If progeny 
of the cpposdte sex are desired, then conception must be made to coin¬ 
cide with oestrous periods with even numbers, loth, lath and so 
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It should be stated that a considerable number of experienced stock- 
breedeis in this and in other countries claim that their observations 
entirely support this theory. Nevertheless it cannot be brought into 
harmony with established scientific facts and therefore it cannot be 
accepted on its present day evidence. The theory is supported by a 
collection of selected statistical data applied without proper statistical 
treatment and those cases which do not fit into the sclieme are airily 
dismissed, whilst the great body of established facts whidi supports 
other theories and which cannot support this particular one is neglect¬ 
ed. The matter has been tested experimentally and found wanting. 
Doncaster and Marshaee (20) have diown that unilateral ovariotomy 
in the rat does not result in the production of offering of one sex only 
and the cogency of these experimental results cannot be dismissed 
by any such statement as that it is too far a cry from the rat to the 
human female. If the breeder really desires to have this tiheory 
tested the way is simple, for it can readily be shown that unilateral, 
ovariotomy in the pig or in the cow is not followed by the production 
of offspring of one sex only and that the production of both male and 
female progeny is not to be explained by any regeneration of the im¬ 
perfectly removed ovary. As it is, the believer in this theory may well 
be content, for a calf must be either a male or a female, some matings 
undoubtedly produce a preponderance of female calves, and in any 
case if a calf of the wrong sex appears the breeder can always find some 
satisfying explanation for the unexpected. 

In the case of the rabbit it has been shown that the sex-ratio is 
related to the chronological order of the service of the buck, in the first 
service group there is a preponderance of males and then an increas¬ 
ing pr^onderance of females as the number of services increases. 
Hays (31) obtained the following results. 

Service : ist 5th loth * I5lh 20th 

Sex-ralio ■ 56.33 43.50 44.44 54.65 21.87 

The sex-ratio is profoundly disturbed as a result of interspecific 
and intervarietal crosses. 

HaedanE (32) has pointed out that in any such cross the sex 
that is absent, rare, or sterile, is the heterogametic sex. 

Insects. (In I^epidoptera the female is heterogametic in Droso¬ 
phila the nwde). 
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Mdltef 

Father 

Males 

Females 

Author 

— 

— 

— 

— 

— 

Nyssva graecaris. 

Lycva hirtana 

65 

0 

Harrison (33) 

* „ zonana. 

ff tf 

208 

0 

»♦ 

if )f 

Poecilopsts isabellae. 

32 

0 

ft 

tf 

„ pomonaria. 

90 

0 

ft 

ff ff 

„ „ (inbred) 

71 

5 

ft 

If ft 

„ lapponana. 

93 

0 

ft 

ft )f 

„ „ (tnbred) 

62 

3 

ft 

Lycia htrtans. 

pomonana 

86 

75 

ft 

tf jf 

,, 

190 

14 

ft 

Poecilopsts isabellae 

Lycta hirtaria 

38 

32 

tt 

„ lapponarta. 

Poecilopsis pomonana. 

38 

39 

ft 

OporaHa dtlutata. 

Oporabia auiumnata 

6 

0 

tt 

Tephrosict histortata. 

Tephrosia crepuscolana. 

378 

122 

ft 

Drosophila melanogaster, 
(fused) 

Drosophila melanogaster, 
(normal) 

0 

823 

I,YNCH (34) 

„ (fused XXV) 

ff ft tf 

9 

744 


„ (rudimentary) 

ft ft ft 

10 

923 

IyY3srcH&B ridge (33) 

„ (rudimentary XXV) 

ft If tf 

92 

647 

I/YNCH (36) 

,, melanogaster. 

„ „ simulans. 

2 

3552 

SXURTEVANT (37) 


Birds (female heterogametic). 


Turtur orienialis 

Columbia livia 

13 

I 

Whiteman and 

Streptopeha nsoria. 

II f I 

38 

0 

Riddle (38) 

„ alba nsoria. 

f 1 9i 

IX 

0 

tt 

„ „ risona 

Callus domesticub. 

Zmaidura carohnensis. 

16 

0 


Phasianus colchicus. 

100 

I? 

Ti,-mn.s Jones (39) 

Phasianus reevesii. 

,y torquatus 

161 

6 

Smith & Haig 

Pkastanm rcevesn, 
Tetrao urogallus. 

Phasianus versicolor, 
Tetro tetrix. 

40 

8 

teoMAs (40) 
SUCHETET (41) 

Callus domeslicus 

Pavo mgnpennis. 

2 

0 

Trouessart (42) 

Mammals (male heterogametic). 

Bos taufus. Bison americanus. 

6 

49 

Boyd (43) 

,, taunts. 

„ bonasus. 

1 

3 

IVANIV (44) 


Genetic causes oe a disturbed sex-ratio. 

In the case of the mammal, in which group the male is the hetero¬ 
gametic sex, there are two kinds of spermatozoa, the X-chromosome 
bearing and the Y-chromosome bearing, Wodsedaeex (45), Zbieny 
and l^AUST (46), as a result of measuring the length of the sperm head, 
have brought forward evidence to show that there are two inter- 
grading classes of sperms, one class.bemg of larger size than the other. 
It is ass ume d that in those cases in whidi this size difference can be 
detected, as in the horse and the boar, the larger dass contains the 
X-bearing sperm, i. e. the female producing, and the smaller size dass 
the y-bearing sperm, the male-producing, since from what is 
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kaown of the difference in gene-content of the X and the Y in Droso¬ 
phila it is assumed that the Y-cliromosome possibly contains less 
chromatin material than does the X. 

The primary sex-ratio is affected by the differential production of 
the two sorts of gametes by the lieterogauietic. That such difft'rent- 
ial production exists there can be no doubt, though the cause for 
this is not well understood. It can be produced experimentally as is 
diown by the work of (47) on the Psychid {Talaepoyia iubulosti) 

in which the female is tlie heterogametic sex. Skieer was able to 
diow that the ratio of the eggs in which the X-chromosome passed 
into the polar body to those in which it remained, was exactly the 
same as the sex-ratio. Moreover, since in the course of these obser¬ 
vations it was possible to detect the moment of the disjunction of the 
X-chromosome, it became possible to attempt to influence this dis¬ 
junction experimentally and so to disturb the sex-ratio. SBiijaR by 
varying the temperature during the antimaturation division obtained 
the following significant results; 


’X-Oxtotn.Qbomt icmameci 
Temperatme in tlie 

180 C. 61 

35-37“ C. 52 

3-5“ C. 48 


X-chjrcmosomc passed 
i«to the polar body. 

Sex lalb 

45 

136 

100 

84 

()2 : 

100 

31 

155 : 

100 


RiddeR (48) submits that it is possible to distinguish between 
the two sorts of eggs in the pigeon. According to this aiilliority, 
in pure species of pigeons the first egg laid, smaUor and containing 
less chemical energy than the second, is destined when fertilised to 
become a male, the second a female. CufCNOT (40) CorjO (50) 
however disagree with tliis conclusion. (51) kept two aviaries 

of canaries tmder very different conditions aiul found tliat tlie sex- 
ratio in the two cases was markedly different. One aviary was well 
lighted, the temperatuxe equable and the birds did not receive spe¬ 
cially rich food; the other was darker, the temperature varied, and the 
food was abundant and rich. The percentage of males produced by 
the first aviary was more than three times that obtained from the 
second, in which the environmental conditions were not so favourable. 
Since the birds were interchanged without the sex-ratio being alter- 
sfi, it was condnded that the difference in the ratios was due to a 
sdfecttV'6 action Cipoa the production and survival of the two sorts of 
gametes of the h^tsewgametic sers, in this case the female. 
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The sex-ratio is affected by the relative degree of maturity of the 
ovum at the time of fertilisation in those cases in which the female is 
the homogametic sex. It is possible experimentally to modify pro¬ 
foundly the sex-ratio, as is seen in the case of the frogs of Hertwig- 
(52) and of Kushakevitch (53), or of the trout of Mrsic(54), and this 
may be explained on the assumption that the over-ripeness of the ovum 
is associated with extrusion of the X-chromosome into the polar body, 
thus leading to the production of males. Hertwig allowed a male 
frog to fertilise half the eggs of a female and removed him from the 
nuptial embrace. The female does not lay her eggs in the absence of 
the male and so after an interval of any duration, the male can be put 
back and will then fertilise the remaining eggs. The sex-iatio of the 
frogs hatched from the first half of the eggs was in every case near 
equality, with the rest the degree of disturbance of the sex-ratio 
varied with the length of the interval. XtrSHAKEViTCH, Hertwig’s 
pupil, repeated and confirmed these results. 


Hours 

0 6 

Si 36 

4 * 54 

64 89 

Hertwig 

58 54 

55 




49 

58 

59 



48.5 37 


58 

88 

Kushakevitch 

55 



100 


The quantitative difference that exists between the X and the Y 
chromosome-bearing spermatozoa in many mammals, for example 
in tlie mouse, rat, pig, bull, horse, and man, may possibly supply an 
explanation of the differential production of the two sorts of game¬ 
tes by the heterogametic sex; but it is likely that a disturbed primary 
sex-ratio is more commonly tlie result of a differential activity, sus¬ 
ceptibility or mortality, on the part of the two sorts of sperm. In 
the case of the heterogametic female, environic conditions, as is seen 
from Seii,er’s work, can cause a differential production of the two 
sorts of eggs, resulting from a differential maturation division. Condi¬ 
tions may be such as to induce, for example in the case of the first 
egg of the pigeon, the female-producing genetic complex (= the Y) 
to be extruded into the polar body more often than the male-produc¬ 
ing genetic complex (= the X), whilst as a result of further e^-lay- 
ing the conditions become such that the male-producing genetic 
complex is more frequently extruded. There is evidence which 
seems to show that there is a differential chemical constitution in 
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ttie early ogg and the later, and it seems probable that this diflfer- 
ence is mirrored in the different reaction systems in the dividing 
cocytcs. RiDDue has found that by forcing the female bird to lay eggs 
at more than the normal rate, the proportion of females among the 
progeny is increased; Pearl’s (55) work 3delded suggestions that tliis 
also might be the case in the fowl, for significantly more females were 
produced by hens which had laid very heavily immediately prior to 
mating. The matter needs further investigation. It is well to bear 
in mind, therefore, the possibility that the differential production of 
gametes may be characteristic of a particular individual or strain, 
the result of some heritable mutation affecting the maturation di¬ 
vision of the egg, or leading to the suppression of one sort of sperm. This 
probably lies at the basis of such results as those of King in her 
inbreeding experiments with rats in which she was able to shift the 
sex-ratio in either direction. 

Disturbed primary sex-ratio may be the result of a differential 
mobility and vitality of the X and Y-spermatozoa, or of a differential 
attraction for sperm by the X and the Y-eggs of a heterogametic 
female. Such a conception as this postulates that there is a competi¬ 
tion among the ^erm; Cole and Davies (56) have shown that this 
is the case. A rabbit was served by 2 very different bucks in rapid 
succession. In the litter which resulted the majority claimed one 
of the 2 bucks as their sire. In repeated matings this was always so. 
But when the sperm of the buck were alcoholised they could not com¬ 
pete with those of the other buck, though it was shown that when 
employed alone they could and did fertilise ova. It is reasonable 
to assume that if differences in the size of the sperm ate associated 
with differences in motility, activity, or resistance to unfavourable 
conditions within tlie genital passages of the female, cliauce would 
favour fertilisation by one rather than by the other Hud of sperm. 
There can be no doubt that an unusual sex-ratio may be but tlie re¬ 
flection of a disturbed primary ratio, or, on the other hand, it may be 
the measure of a selective prenatal death-rate to a differential 
elimination of one sex, or, again, it may be the sum of these two. 

The sex-ratio may be profoundly disturbed by the selective eli¬ 
mination cd the zygote, e. g. a differential mortality of the males or 
females in their embryonic or foetal stages. Prenatal mortality due 
td ^ action of an unbalanced sex-linked lethal factor falls upon the 
When more tlaan one-^ linked lethal are pre- 
* ^tinithe gteotype, the s^-ratio will depend cm the linkage value 
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between them. For example, in Drosophila, lethal i is located at 
0.7, lethal 3 at 26.5 on the X-chromosome, and therefore about 25 % 
of crossing over will occur. The fenmle with each of these lethals in 
the simplex state will have the constitution ((IjI/jX) (I/1I3X) and 
will elaborate 4 sorts of ^gs in the following proportions • 

(h,l3X) {1,1,X) 

3311 


and when these are exposed to fertilisation by the sperms elaborated 
by a wild-type male (hjhjX) Y the following zygotes will result: 


(I,T3X)(T.h3X) (T,l3X) (L.I3X) (h,T3X) (h,T3X) (I,l3X) (T,T3X) 

I 

(I.I3X) Y 


3311 


(I.h3X)Y 

3 

(die) 


(M3X)Y 

3 

(die) 


(h,h3X) Y 

I 

(ewes) 


I 

(dies) 


so that only one male in every eight would live and a sex-ration of 
12.5; 100 would result. In the case of Drosophila melanogasier it 
has been shown also that primary and secondary non-disjunction 
lead to a profoundly unusual sex-ratio and in these cases there is some 
definite abnormality in the chromatin content and in the genotype 
of the individuals that succumb. The specific action of a lethal is 
not be demonstrated if that action is exerted during the earliest stages 
of embryonic development; it has been assumed that the phyrio- 
logical derangement or the anatomical abnormality was such that, 
becoming expressed in the earliest stages of development it rendered 
the zygote incapable of pursuing the further developmental stages. 
Parkbs (57) has shown that prenatal mortality in mice falls prepond- 
eratingly upon the male while in the case of the bison x cattle cross 
it has been shown that the lethal effect is such as to lead to severe 
dystocia preventing the birth of the male calf. The abnormal sex- 
ratio following the interspecific crosses may be due to some such cause 
as the action of a sex-linked lethal complex. Tittlb (58) has found 
that in the case of the mouse there is a factor intimately associated 
with that for white coat colour, which when present in the duplex con¬ 
dition behaves as a lethal. Jones (39) has recorded what seems to 
be a similar case in the cat. He had noted that the primary sex-ratio 
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in cats was distincly M^er than the secondary, and had interpreted 
the difference as evidence of selective degeneration in a proportion 
of the foetuses. He then noted that the number of degenerating foe¬ 
tuses in the cose of the white female was greater than that in the non¬ 
white and suggests tliat in some white female cats a lethal action of 
some sort is operative when the factor for white is present even in the 
simplex condition. 

Selective mortality of the developing zygotes may be based upon 
a differential susceptibility to disease. Fezerley (6o), for example, 
obtained in two successive generations of Pygarea pi>gr<i, the 
chocolate tip moth, none but female and found tliat the lack of males 
was due to an inherited disease which had the effect of making the 
blood of the male larvae abnormal, so that they were killed off in the 
larval stage. The females were unaffected but transmitted the disease 
to their male offspring. In such a case as this the action of a sex-linked 
lethal factor demonstrates a physiological distinction between the 
sexes. Goedschmim (6o) was able to ^ow that in the case of the 
caterpillars of the gipsy moth attacked by Flacherie, a disease wMch 
affects the caterpillar about the time of the 5th moult, it did not affect 
the males as these were already in the pupal stage and thirs secure 
from infection, but that it did affect the females causing among tliem 
a high death-rate and resulting in a profoundly disturbed sex-ratio 
It is seen then that differences in the life history of the two sexes may 
provide an opportunity for the elimination of one. 

The constant differences between the sex-ratio of different species 
cannot be regarded as the restdt of constant differences in tlie amount 
of pre-natal mortality unless it is assumed tliateaclisi)eciesis remark¬ 
able for its own lethal factor complex. The difference is more prob¬ 
ably due to differences in the i>hysical and physiological properties 
of the two sorts of gametes elaborated by the heterogatnetic sex. 
Seasonal variation of the sox-rutio in a species is to be explained 
similarly, the differences between the two sorts of gamoi«} Irecomiug 
more pronounced in the extra-breeding .season. The relation of 
unusual sex-ratio and litter size is to bo explained by selective 
pre-natal mortality. 

Small litters are those which have been dqrleted prc-natally; 
large litters are those which have not and amongst which tlierefore 
thejfe has been a conservation of the males. The influence of parity 
on the soMiatio is eutkely one of selective post-conceptional elimin- 
atijfMir iKf foebuass, 
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The work of Bai^r (62) on the tnarine worm Bonellia, of Goi,d- 
SCHMiDT (63) on the gipsy moth, of Essembbrg (64) on the fish Xipho- 
phorous, of WiTSCHi (65) and of Crbw (66 ) on the frog, of Champy (67) 
on the triton, of Riddbb (68 ) on the pigeon, of Crew (69) on the fowl, of 
Tandeer (70) andof Tillie (71) on the bovine free-martin, has shown 
the way in which an unusual sex-ratio may be the reflection of an 
abnormal differentiation of the sex-organization of an individual lead¬ 
ing to a complete sex-reversal. It is an estabUdied fact that an in¬ 
dividual with the chromosome constitution of one sex, a determined 
male or female, as the case may be, may come to possess the functional 
sex-equipment and capacity of the opposite. A hen XY in genetic 
constitution may function as a male and mated with a hen will pro¬ 
duce offspring the sex-ratio amongst which will be 50.100. If on 
the other hand, a female amphibian or mammal, XX in genetic 
constitution, functions as a male, its progeny will consist solely of 
females. 

The problem of the control of the sex-ratio is that of controlling 
the differential production of gametes by the heterogametic sex, 
of controlling the physical and physiological dimorphism of these or 
of producing complete sex-reversal. The control of a differential 
elimination of the zygotes of one sex cannot be regarded as profitable 
even though it should be practicable. These conditions have been 
achieved by the experimental biologist and it would be rash to sup¬ 
pose that they have not unwittingly been attained in the herds of the 
practical breeder. 


F. A. E. Crew, M. D., D. Sc., Ph. D., F. R. S. E., 

Dtreotorf 

Animal Breeding Research Dapartment^ the University, 
Edinburgh 
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SPANISH HORSES. 


Doubtless owing to the ideas about Spain which are conunonly 
held abroad (i) it is rare to find, either in periodical publications or 
in books published outside Spain, on the subject of stock-breeding and 
specially of hoise-breeding, reasonably accurate information regard¬ 
ing the various kinds of Spanish horses and only too often such in¬ 
formation is quite erroneous. 

Spanish riding horses, which are chiefly intended for army use 
were most highly renowned all over Europe when light cavalry (2} 
was the predominant feature in warfare, but lost much of their util¬ 
ity when they were replaced by heavy cavalry, employing large 
horses covered, as were their riders, with heavy armour. Even 
then Spanish horses were used on account of their mettle and grace 
in the more important ceremonials at the Courts of Europe. Eor a 
long time Spani^ horses were considered best by the greatest masters 
of horsemanship, among them F. Robichon de U GuAxiNiiRE. 

With the Italian Renaissance the big horse was introduced and 
finally predominated even in Spain itself, as may be readily under¬ 
stood from a study of the passage in the works of Alfonso Garrieeo 
Easso CamlUrm de Cordom, (Cordova, 1625) which he laments 
the complaints made by Andalusian breeders to his predecessor in 
the management of the " Real CabaUeria ” of Cordova, the Nea¬ 
politan Giovanni Girolamo Rioti, who in 1600 made use of large Nor- 

(t) Julmti JroiSRfAS, La Leyenda Mgra^ and Edition* Barcelona, Casa editorial Avaluce 
(The ^rst edition appeared in 1914). 

This Interesting book is partictdarljr suitable for all foreigners who whidi to have a 
fair and just appreciation of Spm* To appreciate the innate nobility of the Spanish people, 
the perusal of Sorrow’s book, Th BMe %% Spmn, (translated into Spanish by l^Ianuel 
AzmA under the title La Bthha en EspkM by Borrow 1921* Coleccidn Orenada-Madnd) is 
also recommended* 

(^) In the Vf century the Vaknciatt noble Bon Manuel Bm m CaxAi/AVOo, Sefbr de 
AndUla, desciibed the war horse in a Valoacian Code in such masterly fashion, that even 
now Ws description may fairly be taken as a model* 

4 ijjfn i % 
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man, Danish, Dutch, Neapolitan and other stallions to obtain larf?e 
carriage horses of the kind then used by the Roman Caidinals for their 
equipages, a fashion which became general at tlie Courts of hhirope. 

This fashion caused serious injury to the {Spanish breed as also the 
adoption of the style of riding called “ de la brida ” (k'gs extended) in 
place of the classical Spanish style “ a la gineta ” (legs bent), as it was 
tlie cause of cross breeding with big halfbred horses, slieep-headed 
(Roman-nosed), without arab blood, of wlxich there was and continues 
to be mucli in Spanish horses. Next followed the school of horseiuimslup 
described by the Italian Redeiico Grisone in his work Ordini di ca- 
valcare et modi di conoscere la natura dei cavalli (Venice, 1620). In 
this work, which was frequently translated into Castilian in the 
golden age of Spain with its abimdance of treatises relating to horses, 
the sheep-headed (Roman-nosed) horse is prescribed for riding " a la 
brida The riding school of Pignatbixi of Naples (from 1589 
to 1610) was the most famous in Europe. 

The Italian horsemanship of the xvi century was popular in the 
Courts of Europe, especially those of France and Spain. From the xv 
century, the customs of Italy, which was famous in arts, letters and 
science, began to become fashionable. The motto of education was tliat 
of the Salemian School, — Mens sana in corf ore sano —, and m order 
to keep the body healthy and supple a great impulse was given to 
fencing, swimming, dancing, hunting, wrestling as wdll as to riding. 
In the XV century the celebrated Vittorino da FedtejE at Mantua 
developed horsemanship together with intellectual education. The 
Court of Mantua was soon imitated by the Courts of Naples, Milai- 
Ferrara, Florence and lastly Venice. 

In Naples, under the king of the House of Aragon, Hie tc.aching 
of horsemanship wa.s mucli in vogue. King IbiRDiNANDo tin* Calliohc 
had already received a handsome present of NeajioHlan liothc«. 

Italian horsemanship reached its highest fame in the .xvi oenl tiry, 
to which belonged the celebrated masters and writers hVderico Grx- 
SONE (1552), Cesare Fiasciii (1556), Giovanni Battista Fiokkaro 
( 1560), Claudio CoRTE (1562), Pasquale Caracciodo (1566), dk Pavari 
( 1581): Antonio CiTO (1590); Ottavio {^njciso (1598); Giovanni 
Battista Pignatbdei (1598), after whom came in the xvii century 
Antonio Ferraro (1602) son of Giovanni Battista, Giovanni De 
Gamboa (1606), Alessandro Massari MAxATEStA (1607), Ivorcnzino 
PaXmeerj (1625), Giovanni Rokdinexxi (1633), Giovanni Battista di 
QrAimmfO (1650), Ignaaio Carcani or Carcano (1690). 
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Grisoke, Fiaschi and his papil Pi&nateeei enjoyed great 
fame in Spain. Grisone's works were translated into Spanish and had 
much influence among the Spanish nobihty. Many French and Spanish 
gentlemen went to learn riding from the masters and the Italian 
school of horsemanship and preference for sheep-headed horses then 
in vogue at the Courts of Rome and Naples became fashionable both 
in France and in Spain. 

To the above-mentioned Italian movement corresponds that of 
Spain in which figured, among others, Don Pedro Fernandez de 
Andrade (1580), Don Juan Stjarez de Perarta (1580), Don Eugenio 
Manzanas (1583), Don Juan Arias Davua Portocarrero (1590), 
Don Pedro Aguiear, (1600) Don Diego De Cordoba (1602), Don 
Simon De Vileadobos (1605), Don Duis Banueeos y de ea Cerda 
(1605), Don Bernardo DE Vergas Machxtca (1600-1621), Don Fran¬ 
cisco Cespedbs y Veeasco (1624), Don Alonso Carrieeo Basso 
(1625), DIvieea Heredia (1674), Don Antonio Gaevan de Andrade 
(1678), Don Gregorio De ZufhGA y Arista {1705), Don Manud 
Guerra (1701-1717), Don Jose De Arcos (1757), Don Francisco 
Vaeeesteros y Bezcano (1762), Don Bruno Joseph De Morea 
Maegbrejo. 

The Valencian noble, Senor de Andflla, Don Manud Diaz de 
Caeatayud, was perhaps the most famous of the group. In the 
Code written in Valencian (" Bibro de Menescalia ”) in the xvi cen¬ 
tury he gave such a masterly description of the cavalry horse that 
even to this day it might be subscribed to by the best authorities. 
Senor De Andieea’s book was translated into Catalanian by Senor 
Roseee y VieB in bis I mportancia de la Ganaderia, en Cataluna y esPudio 
zooUcnico de algunas de sms comarcas (i) and some of his other writings. 
The genuinely Spanidi bibliography of works dealing with the horse 
and horsemanship, veterinary sdence, horse breeding etc. is abundant 
and noteworthy, the works relating specialty to horsemanship, in 
which Spanish cavaliers were so distinguished in the past, are however 
much more numerous (2). 

(r) K HosEi^L y Vui., Importancia de la ganaderia en CataluSia y estndio zoot^cnico 
de algunas de sus cotnarcas M$moHa>s de la Real Academia de Chenc%as de Barcelona) 

(z) See the voluminous bibliography contained in the following books :— CauaUena de 
Cofdom de Alonso Cai^eillo Iasso, Cordova 1625 and especially the second edition of this 
book which was produced at the eicpense of the Marquis of Jerez de los Caballeros, which 
m exact reproduction of the tet edition and of which 51 copies*were printed. This second 
edition contains a peeface and dpmks bibhoifdfim sobre egimtaddn written by Don Jose 
H, Koouiis, 
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For some time past, and more particulaily from the middle of 
the XIX century to the present day, the literature of aU kinds dealing 
with the theme of the past and present of Spanish horses and their 
breeding is very scanty. An exception is the work of I). ITldarico 
Prado P. El Caballo Chileno (x). Although the modem genuinely 
Spanish bibliography on the subject of horse-breeding has not been 
very voluminous during the xix and present centuries there is stiU 
a certain amount of material which is worth consideration, desciibing 
the qualities, chiefly vigour and great hardiness, of the various types 
of present day Spanish horses (2), which were so thoroughly proved 
during the War. 

Spanish horse-breeding is particularly worth study. This from 
the earliest times included horses of great qualities, from Galicia to 
Navarre, from Andalusia to Catalonia. These horses are more or 
less closely related to the primitive Tibyan horses, from which the 
best horses in the world are derived, including arabs, as is constantly 

Bicmmrio Mpico y del Sport por Fedenco Huesca, ed, Madrid, X 4 bt<irfa de Fernanda 
F^, 1885 (Bibliograpliy from page 673 to 680) 

Marques Bb la Xorebcilla, tibros^ mmtos 0 tratados de equttacidn^ pncta, hnda^ albei* 

etc Indue dc bibh^rafice Up%ca cspaMa y poriugucha catalogada alfah^iicamcMe par onion 
d$ Hiulos de las obras, Madrid, 191(5 to 1921. Bstablcdmiento tipogrifico dc Succngios de 
Bivadeneira (S A). 

(1) XJldarico Prado P. El Caballo Chtlcno, 1541 to 1914. E'studio 2J(>o(.<l*cmco e histdde 
Ixipico Jmprenta de Santiago de Chile, 1914. 

(2) Miguel Arroyo Crespo, ApUtudes del caballo espanol para la guerta linpicntadel 
Biano de Avisos, Alfonso XII, No 26. Cordova, April 1905 

B, Jo&^De Mesa Y pastor. El caballo espanol Lonsideradomno caballo deguena. Cadiz, 

Julio ViCENTis, Prmcipm de Zooteema General aplwados a la cria caballar, Bally BallUOre 
e Hi3os. Hadiid, 1916, 

B. Pedro Moyano y Moyano Zoofecnia General y cnpccial de hs iquidus i hipohgia, 
Saragossa, 1918 Impieuta del Hohpicio provincial. 

B. Ramdii E Bn x.a Bmcota y Iahico, CipUdn dc ArliUerfa, El cabalh de Uro Ugero m 
CataluHa. Imptciita nuhtai, l<'scudillcis 81, Barcelona, 1911. 

Pascufil I^tTNA y Toindn Eota Miwondo, La Gamderia cahallar en Namrm, A^iocla-* 
ci 6 n general de Ganadcion del IMno, 1917. 

Andr^vS Benito OarcIa, La produceidn del Caballo de Uro Ugm en Calalu^a^ 19x8, Asocladi^n 
general de Canaderos del Reino, Huertas 30, Madrid. 

de las concur$o$ de gamdos orgammdos y subvencianados por la Asomci 6 n gemml 
4 $ Gmaderos del Re%no, con la cooperacidn del Mmtslerio de la Guerrat Years 19x6,19x7, X918, 

r92o e 1921. 

Mentona del Concurso Nacioml de Ganados de Asodacxdn Oencral de Canaderos del 
EdxiO* toertas 30, Madrid. 

Mmmia del Conourso Nacimal de Gmados, moultara, mquinaHa $ tndustrm derivadm 
for la AsoenacUn Gei^er&I de Gmaderos del Reino y eeUbtado $n Madrtd en Mayo 
^ de 

jF^ Y CHa cabcdlm m Eepa^a 0 mtidas MMm 
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becoming more clearly recognized. A careful study of ancient 
documents, andait art (commencing -witb prdiistoric rock drawings), 
sculptured monuments and coins gives abundant proofs of this 
fact (i). 

It would be difficult to find in other countries such good natural 
conditions for the production of cavalry horses as in Spain. Anda¬ 
lusia, where horse-breeding is very ancient and goes back to early 
Iberian times, is not the only region in Spain which is specially well 
adapted for the production of cavalry horses It has been repeatedly 
proved that Estramadura, some parts of CastUle, including a good 
portion of Old CastiUe and Galicia, where the small ugly horses 
which the Swabians brought with them in their invasions took 
refuge, are also suitable for the purpose. Galicia and Asturia are 
famous for the production of small horses which have had a high 
reputation from the earliest times; in many districts m the northern 
parts of the Iberian Peninsula the effects of repeated infusion of 
Andalusian blood, more or less rich in Eibyan and Arab blood, 
which is diffused all over Spain, have been for some time and still 
continue to be felt. 

The writer’s friend, Don Jose Maria Ibarra y E6 i,gaj)0 , Doctor 
of Philosophy and Tetters, and Keeper of the Archives of the Uni¬ 
versity Library of Valencia, to whom his ideas and researches regard¬ 
ing the present stock of horses in Spain have been explained, wrote 
the following note (2) some time ago with ah. the authority of his 
profound knowledge of Spani^ and universal history — " Phoen¬ 
ician and Greek colonisation could not have introduced into Spain 
a sufficient number of horses to cause marked changes in the stock of 
horses, already very abundant in prehistoric times.” 

" The Carthaginians by introducing Numidian horses influenced 
the southern and eastern regions, probably renewing the pre-existing 
Barbary or similar blood.” 

" The Romans, who at aU ages supplied their legions with Nu¬ 
midian horses, continued and developed the initial introduction by 
the Carthaginians , they also probably brought into Spain with their 
troops a small number of horses of various breeds.” 

(i) William RnxiBWAY, The Ongm and Influence of the Thofoughbted Horse. Cambn<ige 
University 1905 

{%) It was quoted, for the first time, at pages 30-3» of the booh, A prop 6 $tto de las mhdUo^ 
espaHoles con cuernos, Rmmen de algunos e$tudio$ de Mafad Jfamm-Jmmi. Valencia, 1919^ 
Imprenta Hijos de Fiancisco Vhses Mora. CaEe de Heiudu Cort^, 8, 
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“ The Barbarians, who had considerable political influence in 
our country, the Goths (Visigoths and Ostrogoths combined) couhl 
have introduced very few of their own horses. Their lotig migration 
of three ceutuiies from Scandinavia to Spain passing through Central 
Europe, the Black Sea Coast, the Balkans, Asia Minor, the East 
coast of the Adriatic, Italy and Gaul, a period of alnK>.st coutinuul 
combat, makes it exceedingly improbable that tliey brought their 
own stock of horses into the Iberian peninsula.” 

“ The influence of the Vandals was inobably strongtT during the 
few years that they remained in Spain in their transit fnun beyond 
the Rliine to the western half of North Africa. That of the Altinos 
could not have been great." 

“ The influence of the Swabians may, with good u'ason, be re¬ 
garded as important. In less than 5 yeans (404 to 4fK}) they passed 
from their original home to the Iberian peninsula, a few only 
of their groups finding their way to Italy with the poly-barbarian 
army of Radagaiso, very few of whom were able to rc-jotn the 
principal body. Establisliing themselves firmly in the North West, 
although for a few years they domiuated almo.st the whole of vSjiain, 
they must also have established their war horses and the houses which 
drew their wagons. These wagons transported from modern Swabia 
as far as Galicia (the most remote region of Spain and owing to its 
extreme position the least liarassed by war) the entire Swabian village, 
women, children, old people and the few domestic utensils appropriate 
to the degree of civilisation in wliich they lived. " 

“ Owing to the relative brevity of the Swabian invasion, or 
rather migration, it is reasonable to suppose that the majority of the 
riding or draught horses which .crossed the Rhine died in the region 
of Miflo, where they must have met with the remains of the iirimitive 
Spanislr horses, already in existence before tire various mva.sions 
by barbs and little influenced by them, tliat isto say, with horses more 
purely Spanish and kept in a district into which fewer foreign horses 
had been introduced. ” 

” The Mahometan invasion, so far as horses were concerned, 
introduced^ practically nothing of the Arab dement and was 
ahnost entirely composed of barbs. Of the same origin were the 
Almotavidi, the Almohadi and the Benimerini which ro-invigorated 

Sfeihsolman dominion. The r(^ions which Mt their iafluenflo 
order, South, East, Centre, Ebfo V&Uey, 

4 M Wiida, It iiiify be that along the natuial of conaBdirijSSoa-- 
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Fig. 64 — Half-blood Spamsh-A.rab Stallion, belonging 
to Don Fiancibco Gueireio ot Jeiez de I^a Fiontua 
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ITig 00 — Dinanuta II, halt-blood Aiiglo-Boaiudi luait, helonuiiiijj; 
to the stable ol Dakc Viudo dc Bailen, iii the piovuice f)t Toledo 



Fig 67 — Half-blood Spanish-Atab colt belonging 
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1^'iG J'o — Fccleial, piiic blood d«uk-clicstimt, bcvcn-ycai old Spanish stullu)*!, 
bclonj^ing to tho blablc of Don Giegoiio Garcia, of Ooi<lova 


Fio 71 * — Group of threes-yw old fiUies, belonging to Don Mariano MoHna^ 
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tion across Pireuaica (Ampurdan, Navarre, Upper Aragon) there re¬ 
main some larger traces due to the trade in horses during the Middle 
ages and to the expedition of Sancho VII of Navarre in the service of 
the Emperor Almohade in the years preceeding the campaign of Navas 
of Tolosa. ” 

" It should also not be forgotten that pilgrimages to Santiago 
de ComposteUa, a medieval religious centre comparable only rvith 
Rome and Jerusalem, and the participation of French knights (es¬ 
pecially Burgundian) and a number of Normans, Germans, English 
and Italians in the crusade of reconquest are factors which may have 
influenced, though not largely, the stock of horses.” 

As examples of present day breeding stations for riding and car¬ 
riage horses in Spain may be mentioned those of the following: 
Guerrero Hermanos, Francisco Guerrero Hijos de Perea, Marques 
de Casa-Domecq, all of Jerez de Ea Frontera — D. Enrique Granda 
y Calderon Robles de Trujillo, Duca de Bailen and Duca de Veragua 
in the Province of Toledo — D. Florentino Sotomayor of Cordova 
D. Jose Vazquez Rodriguez, Camino Hermanos, Candau, D. Miguel, 
Rioboo, Anselmo R. de Rivas, Herederos de Miura, D. Felipe Pablo 
Romero, all of Seville — D. Gregorio Garcia y Garcia, D. Casado 
Edpez, both of Cordova — together with many others. 

I’articularly worthy of notice is the stud of pure bred Arabs 
at Jerez de Ea Frontera founded by General Jaquetot which, thanks 
to the intelligent and enthusiastic management of Cavalry Eieut. 
Colonel D. Ricardo Garcia Benitez, produces the purest strain of 
Arab horse. From the earliest to most recent times the results of 
cross-breeding between the Arab and Spanish horse have been very 
satisfactory. Not only do Arab horses cross wdl with Andalusians 
but even in Asturia very fine horses of half Arab breed may be seen. 
Persons acquainted with Spanish horse-breeding are well aware 
that iu view of the results obtained there is a tendency to simplify 
the employment of stallions, which is being limited to Bretons and 
Pcrcherons for heavy draught horses for purposes of agriculture 
and artillery and to the Arab and Englidi Thoroughbred for riding 
horses. 

The stud of Hospitalet de Elobregat (Province of Barodona) 
which belongs to the Artillery, has produced for some years draught 
horses for agricultursl and artillery use. The results obtained from 
this Stud in Catalonia and the influence of faimem and breeders 
supported by the " Asociacidn General de Ganaderos dd Reino" 
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have caused the " Dircccidn del Fomento do la Cria Caballaro ” which 
is under the direction of the Minister for War, to use, for ouUnary 
purposes, niediuiu sized Perclierou and Breton stallions and have 
proved that really fine pure bred horses of these breeds and half bled 
Spanish-l’ercherons and Spanish-Bretons are to be found in J^pain. 

As there is no lack of good tuares and stallions, the anny has 
provided juilitaiy stud iritations (“yeguadas”) at which this policj' 
is now being followed. The first was e.stablislied in the “ dehesa ” 
(pasture) of Moratella and assigned to the second remount establish¬ 
ment (Cordova). It was started with horses of various breeds, among 
which the English Thoroughbred and the Spanish predominated; 
later Arabs, Anglo-Arabs, Percherons, Bretons etc, were very wisely 
and properly added to the stud. In course of time this Station took 
the name of “ Yeguada militar ” and was made independent to the 
great benefit of Spanish horse-breeding. Following on this, and pre¬ 
paratory to the division of Spain into breeding zones, tliree Stations 
were established : — one in TIon, for Percherons, with the same staff 
as the vStallion Depot of that town; another at Trujillo for Orlow and 
Rostopchine trotters, which lasted for a short time only, the third 
in Jerez de la Frontera ("dehesa of Zancadilla ”), for pure Arabs, 
which is of special importance. 

There are now in Cordova some fine specimens of Spanish- 
Anglo-Arab and Spanish-Arab horses. 

An accomplished veterinary surgeon, D. Miguel A. Vii,i,AimASA (i) 
has done much for the improvement of mules, so numerous in Spain, 
with the best product of the famous stallion asses of Vich (Province 
of Barcelona). 

The mule is produced in Spain both in the fields and mountains 
of Galicia and in tire mountain,s and valleys of Aragon and Catalonia 
and also in the old Kingdom of Valencia, with its cojn])l(‘X conforma¬ 
tion, as well as in Old and New Castillo, in Rstreniadnra and Atula- 
lusia. It sliould be remembered that, although there is a large eotuslal 
area, vSx^am has a mean altitude of 600 metros and the most irregular 
confornmtion of any count ly in Europe witli the exception of Switzer¬ 
land, which has a mean altitude of 1300 metres, since it includes the 
principal peaks of the Alps. 

(i) In SlijiJy, Plpdmont and Savoy Catalonian Stallion asses of Vich arc imported, 
ftwn 'wW^i those o£ Castille ere doiived, as well as the partiouterly famous breed of Poitou. 
See on tbf^ subject h. A. Vicbsttiuss. Axitmany, SI gotafldn Catalan, Revista is ta 

Cimara ignevla is Vish (I'toyittoitt de Btuceiona.), Jauu^ty, 1911, 
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The always notewoTthy Andalusian breed of horses which could 
never have been homogeneous, because it was neither North-African 
nor the cavalry of the Moorish and Arab invaders, has had and still 
has a great influence on aU the varied stock of horses in the whole of 
Spain. Its main origin was in the Province of Cadiz and afterwards 
the breed spread widely all over Andalusia and thence through Estre- 
madura, though there was a gradual falling off as it continued towards 
the North; its influence however remained strong up to the Pyrenees 
on the Spanish slope and on the other side in Prance. 

At the same time this influence affected also the remote valleys 
and the highest mountains of Galicia and Asturia, regions where most 
of the better class horses and mares as well as the horses intended 
for mule breeding are of Andalusian origin. This influence traversed 
plains and mountains, and showed itself in the highest guUeys of the 
most difficult mountains in the mettle, hardiness and general superior¬ 
ity of the animals, qualities which in a great measure are preserved 
unchanged because the regions are difficult of access. The influence 
of the Andalusian blood is thus manifest in the semi-wild droves of 
Navarre, Biscay, the Asturias, as well as those of Galicia where 
the effect of African blood was less fdt and the small, ugly, 
but very strong and resistant horses introduced by the Swabians 
remained. 

The agricultural-artillery heavy draught horse has its breeding 
centre in Catalonia (where however, including Cerdana, Arab and 
Andalusian blood made their effect noticeable up to a compara¬ 
tively recent date), and this is natural in view of the Hstorical bonds 
with France. This type of horse is much like that which, as has 
been previously noted in the writer’s books, was imported into Spain 
in the middle of the xiv century, and for choice from Britain. This 
introduction had no very special results and it is natural that at the 
present time Catalonia, and chiefly the Provinces d Gerona and Bar¬ 
celona, should be the true centre from which the breeding of the agri- 
cultuial and artiUery horse is diffused through Spain. Already for some 
years past this form of horse breeding has taken root in some valleys 
in the North of Spain and more particularly in the Province of 
Te6n. 

Spreading from Catalonia and Peon the Breton and Percheron 
horses render useful service in many zones which have irrigated 
crops in the east part of the Peninsula and in the valleys of its rivers, 
as well as, it is said, in the valleys of the north, as may be seen not, 
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only in Catalonia and tho valleys of the Ebro, in Valencia, Ecdn, 
Santander and Palencia, but also in the heart of the Pyrenees (Ron- 
cesvalles, Burgucte, Canfranc) and oven in Galicia. 

In Navarro, the district in Spain wliidi is best Icnown for its 
small sized horses or ponies, crossing with small or nu'ditim sizi'd 
Breton horses has, as previously stated, been practised for .some time. 
Navarre ponies, as is to be expected, have impressed tlieir characters 
on those in the neighbouring districts, for example in those of the 
liigh valleys of the Huesca Monntaiir, of the Ilecho, Broto and Can- 
franc valleys, whore Breton halfbreeds are also found. This influence 
crosses tho Cantdbrica mountain chain, Guipuzcoa, Biscay (with its 
semi-wild droves of Carranza), Santander and Oviedo and reaches, 
though ill somewhat diminislied force as far as Galicia, which, as 
has been said, is stocked with t3rpical ponies and small ponies of fJwab- 
ian origin, who in turn make their influence felt and iniprc.ss them¬ 
selves to a constantly decreasing extent until the high mountains 
of the Province of Santander are reached, where some centuri^ ago 
the Andalusian strain similarly left its mark. 

Some consider the frequent existence of a medley of characters 
to be a defect in the Spanish breeds of horses. This is to a groat 
extent logical, but the same fact is to be found in the human inhab¬ 
itants who have been influenced by Greeks, Carthaginians, Romans, 
Swabians, Goths, Arabs, etc. 

However this influence can never cancel the nationah imprint, or 
raiher the Iberian regional imprint. Recent or comparatively recent 
facts prove how in Andalusia itself and mainly in Jerez de Ba Pron- 
tera, as wdl as in Malaga, in the human population typical infusions 
of English blood have disappeared, the descendants, both men and 
women, preserving the tyiiical Andalusian cliaractcr. And in the 
mixture of blood in the Valeiicions the sweet, natural beauty of the 
women endures always. 

In the Spanish breed of horses tlie infusions of Norman, Dutch, 
German and Pinglish blood have largely disappeared and are soon 
replaced by the local strain. 

This tendency also occum with the Percheron and Breton, in 
passii^ from the North towards the South: after a few generations 
iSbye smiJnals tend clearly to gain in dtgance of form, wliile the char- 
haprossed by the Arab is very' enduring, no doubt owing to 
^ W h)A'(|#sttce of ett’s^onittkat and the strength of the race, 
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Fig 71 — Diatiglit-lioibe fin faim-woik and aitillery of Pluna rle VicU 
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Spain is a country with, a very fine and valuable stock of 
horses, which constitutes a solid advantage, from which great benefit 
may be derived. It ^ould be remembered that for a horse, 
vigor, mettle and hardiness are more necessary than beauty of 
form, qualities abundant in almost aU Spanish horses and not 
unknown in the Iberian rural breeds and those employed in the civil 
wars of Spain. 

Exploits which equal and exceed those of Breton horses in artil¬ 
lery and Anglo-Arabs in cavalry work with the French Army during 
the Great War can be told of Spanish horses. 

In drawing tramcars couples of Spanish horses have covered, 
in summer, some loo kilometers daily (i) and have proved themselves 
no less valuable than the best " Pomponnee ” and “ Gazelli ” (2). 
There are in Spain horses of such good value that of them might be 
said as by the poet Friarte in the Virgilian mode, vento gravidas ex 
prole pufabis, which is the well-known inscription cut over the stud 
establishment “ Real yeguada " of Aranjufez. 

The writer may also here repeat the statements made in his 
previous work, how much there is that is good and genuinely Spanish, 
worthy of many-sided study and of praise but long hidden by the 
mantle of the oppressive, infamous and harmful " Black legend ”, 
which weighs on the patient and noble Spanish nation, among these 
he would include all question of horse-breeding. 

When the decadence of Spain began, the recent genuinely Spanish 
movement, which is now to be observed under many aspects in the 
country and grows stronger every day, had not begun. In this 
general movement now in progress, which brings to light ancient and 
genuinely Spanish, virtues, is included horse-breeding all over Spain. 
The general trend of horse-breeding is being continuafly improved 
by an increasingly perfected Fomento de la Cria Cahallar {a body 
under the control of the Minister for War) and by the activities of 
the " Asociacidtt General de ganaderos dd Reino ” whose President is 
the Duke n® BAtySN and whose Secretary is the Marquis DB tA Fxon- 
TERA, around whom are grouped other keenly interested persons 
throughout Spain, in the " Junta provindales de Ganaderos ”; 

(1) Fruebas y hecbos de jresisteoda de caballos. Memorial CahaHleria del Ejkcito, 
TSfos. 42 to 45, Article by Rafael 

(2) F. ItotcftAET, Chmmx ei vaiur^s d*AH%Uene, Fads, 1913 See also Rafael Jjuwisti- 

bools Los caballos m la Gran Guerra. Enseriemas y orientac%ones^ 1916 



by the influence of the “ Cuerpo de Veterinaiia Militar ”, by the Civil 
Veterinary authorities the value of whose services is constantly 
increasing and among whom may be specially mentioned the ” Inspec- 
tores provinciales de Higiene y Sanidad pecuarias ”, who have been 
ably assisted by the agricultural engineers. In Spain, including the 
Canaries and the Balearic islands there are about yaa ooo horses, 
I 295 000 mules, 1138 000 donkeys and all these animals, whatever 
their degree of beauty, have in the highest degree the qualities of 
mettle, strength and hardiness. 

Rafael Janini Janini, 

Agricultural Expert to H. M. King Alfonso XIJX, 



CONDITIONS FOR OBTAINING FROM THE BAVARIAN 
COMMISSION OF TECHNOLOGY AND AGRICULTURE 
A CERTIFICATE OF RECOGNITION FOR AGRICUL¬ 
TURAL MACHINES AND IMPLEMENTS. 


The extended use of machines may be regarded as giving a great 
impetus to agricultural production, for by means of machinery, the 
work of the farm can be executed quicker, better and as a rule at a 
cheaper rate. 

Such machines and implements only as are made of the best 
material and answer the purpose for which they were designed, are 
really beneficial to the agriculturist. 

It is therefore necessary to find ways and means or msuring that 
the output of the factory really answers the requirements of the 
farmer. In many cases, labour, coal and iron are utterly wasted upon 
the construction of machines and implements that are not needed, 
or have not yet advanced beyond the trial stage and are therefore 
not yet in a condition to be put on the market. There is nothing 
that arouses the agriculturist to such deep distrust of the manu¬ 
facturer’s novelties as the output of inferior products, which after 
being used for a short time, and causing annoyance and keen disap¬ 
pointment, have to be scrapped as old iron. 

The Local Commission of Technology and Agriculture (" Landes- 
ausschuss fur Technik und Landwirtschaft") is of opinion that the 
certified approval of the machines before they are allowed to be sold,' 
is the only way in which the manufacturer can extend and deepen 
his knowledge of the aims and objects of agriculture and succeed in 
gaining and keeping the confidence of the farmer. 

Object oe the Ceetepied Recognition 
OE Agricoetorae Machines. 

To provide a guarantee that these machines and implements 
have been proved by means of technical and agricultural tests to be 
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capable (under tbe given natural and economic conditions), of fulfil¬ 
ling satisfactorily tlie purpose for which they were constructed and 
are likely to continue to do so for a reasonable time. 

Generai, Preliminary Conditions. 

Although on principle, all German machines and implements arc 
eligible for approval, it remains within the discretion o,f the commis¬ 
sion to refuse to test any such machine or implement without 
stating the ground of its decision. As far as possible, the trials of 
the machines and implements are carried out in groups though in 
special cases single entries are permitted. 

When group trials are to be held, an annoimcement to this effect 
is inserted in the “ Technik in der Landwirtschaft ”, “Die La-ndtm- 
schine ”, or any similar and suitable periodical. 

Aprucation for Recognition. 

All applications must be sent to the ” Geschaftsstelle des Bayeri- 
schen Bandesausschusses fiir Technik und Bandwirtschaft " of which 
the present address is Munich, Brieimerstrasse 8, 4 Aufgang. 

The application is to be accompanied by a statement giving the 
type, name and use of the machine or implement, the name and address 
of the applicant and of the maker, the net selling price at the factory, 
the weight (without the prescribed protective devices, which must 
however also be given ) and the space occupied. In addition, the 
catalogue designation must also be submitted together with a short 
description, technical drawings and figures so as clearly to show the 
construction and size of the machines or implements. 

The machines and implements submitted for testing must be of 
normal construction as represented in the catalogue and not differ 
in any way from the usual stock goods on the market. They should 
be presented unpainted, but may have a coating of light vamfeh. 

In the case of a novelty that has never before been offerM for 
sale (either in the present or a modified shape) this fact must be clearly 
slated in the description on the application form. The applicant is 
reejuired to state wherein the novelty consists and must fumfeh a 
Special sketch and description of the ” new ” parts of his apparatus. 

The lesidts of trials, public awards, patents, trade-marks etc. 
must be given and should be entered on the original fom, or in the 
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duly certified copy tiereoL The diagrams and figures remain in the 
hands of the commission until aU the required formalities are con¬ 
cluded. 

The Commission is empowered to require the applicant to furnish 
proofs of the accuracy of his statement, or to supplement it by 
further details ; it may refuse to accept any applications not accom¬ 
panied by a sufficiently detailed description. 

Payment of Bxfenses. 

All the expenses of certification are defrayed by the applicant. 
On apphcation, a preliminary payment of 10 % of the net sale-price 
of the machine or apparatus is to be made. This payment is refund¬ 
ed (after the deduction of the fees, etc) if the application is with¬ 
drawn in proper time, or is refused by the Commission. 

Procedure of Machine Certification. 

The “ Tandesausschuss ffir Technik und Tandwictschaft ” 
appoints a special committee to examine and pass the machines. The 
preliminary and concluding work is carried out at the office of the 
Commission. 

The Committee is generally composed of the President of the 
“ Landesausschuss fur Technik und Landwirtschaft ”, represent¬ 
atives of technical and agricultural science, and representatives of 
the manufacturing-trade and of agriculture, both the latter bemg 
selected, if possible, from professional workers. The manager of the 
Weihenstephan Machine Enquiry Office (Maschmemuskunfistelle) 
and the Reporter {Referent) for Agriculture and crop cultivation of 
the Bavarian Peasants’ Chamber (Landesbauemkammer) may sit 
on the Committee by virtue of their offices. 

In the case of machines and implements which need to be tested 
in various parts of Bavaria in order to show their general efficiency 
(ploughs, cultivators, and harvesters as well as implements used for 
particular crops), special district commissions composed of experts 
can be appointed as occasion arises. If necessary, these members 
many be drawn from the district Branch of the Association of German 
Engineers {Bezirksveretn des Vereins Deutscher Ingemeure) and the, 
“ Kreis- und Bezirksbauernkammer". Otherwise, the committee 
does not delegate its powers to any third party. 
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The Necessary Tests and Triaes. 

All tlie luaeliiucs and itnpleinents are, as a rule, subjected to a 
technical ])rcliniinaiy test and a special aRiiculttual test. The 
technical tiial consists in the testing of the construction and of the 
material. 

The construction test consists in the investigation of the 
structme, workmanship, efficiency and probable dmabiUty of the 
machines and implements. 

When required, the material is tested in the medianical Woik- 
shops of the Munich Technical Higher School [TecJmii.che Hochschiilc). 

The special agiicultuial tests aie directed to deteimining the 
quality and quantity and economic value of the work, e. g., method 
of woiking, performance, easy handling, adaptability tov arious con¬ 
ditions, suitability for different kinds of soil and positions, draught 
power required, fuel and lubricants used, attendance and special 
training needed, simplicity and suitability of the components, capacity 
for transformation into another type of implement, weight, pike, tyjie 
of farm on which the machine or implement can be economically 
used, protective devices, etc. 

The results of the construction and material tests will be entered 
on separate certificates. 

If either of these certificates bears the general verdict of " Un¬ 
satisfactory ”, the commission may refuse the admission of the ma¬ 
chine or implement to the special test. Such an exclusion is tanta¬ 
mount to a refusal to grant the certificate. 

When the preliminary and the special tests have been cairied 
out and their results recorded, the Certifying Committee meets and 
gives its verdict; the decision being expressed in the terms ” certi¬ 
fied ” {merhmnt) or “ not certified ” {nicU meykami). The decision 
made at this meeting is communicated to the applicant in writing 
by registered post, 

The Certifying Committee is required to communicate its decision 
in writing, at the close of the meeting, to the Bavarian Commission 
for Technology and Agriculture (” Lavdesausschuss fUr Technik uni 
JLandwirtschaJi). 

Any formal protest against the decisions of the Certifying Com- 
i!hi,tfcee on the occasion either of the preliminary technical test, or of 
test «mst reach the “ Uandesausschtiss ” within lo 
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<ia3^ after the receipt of the notification. The gromids of the appeal 
must be set forth clearly. The protest must be accompanied by a 
further pa3nment of 5 % of the net sale price of the machine, which 
sum will be refunded, should it be decided that the plaintiff has just 
cause for complaint, otherwise it is paid into the workii^-funds of 
the “ Tandesausschluss”. 

The decision is not made at once but is announced after a certain 
given time has elapsed. 

The Certifying Committee may require the applicants, or their 
deputies to attend the tests. 

Means op Using the Certificate of Recognition. 

The awarding of the certificate is annoimced in the periodicals 
in which the notice of the meeting of the Commission was published. 

Should the results of the tests be unsatisfactory, the matter is 
not commented upon by the Press. 

The holder of a certificate acquires the right of affixing to all 
machines and implements that are exact copies of the specimens 
passed by the Commission, an exact reproduction of the badge bearing 
the words “ recognized by the Bavarian Commission for Technology 
and Agriculture ” 19. 

The certified approval of the Commission may only be printed 
on notices, advertisements and letter-heads in the complete form 
sanctioned by the Conunission and bear the date when the certificate 
was granted. Single sentences, or portions of sentences may only 
be quoted with the express permission of the Commission. 

The " Bandesausschuss ” reserves to itself the right of bringing 
before the notice of the public any especially useful machines and 
implements that have received its full approval. 

MiscEEiANEous Observations. 

The machines and implements to be submitted to the approval 
of the Commission must be collected and transported carriage-paid 
to the places appointed by the Commission for the tests. 

The Commission assumes no responsibility for any breakage or 
injuries caused to the machines during their examination, mounticg 
or operation throughout the period required for testing. The machines 
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are kept at tke consigner’s risk, though the Commission will insure 
all the machines and implements against fire, theft, robbery if desired, 
at the expense of the consigner. 

The machines, etc. are returned to the sender at his own risk and 
expense. 

The above conditions must be explicitly accepted by ah 
applicants. 


Ctiristmann, 

Minkkrial Councillor and Dimtor^ 
President of the Bavarian Local Commksim, 
Munich, 



THE ORGANISATION OF INTERNATIONAL STATISTICS 
BASED ON THE RESULTS OF RESEARCHES CARRIED 
OUT WITH THE ASSISTANCE OF AGRICULTURAL 
BOOK-KEEPING. 


The International Institute of Agriculture in Rome has been en¬ 
deavouring for several years to introduce a system of international 
statistics based on agricultural book-keeping. In order to carry out 
a statistical scheme of this nature, it is mdispenSable that the condi¬ 
tions under which agriculture works should be studied in as many 
States as possible and by means of a special method, the results ob¬ 
tained being placed at the disposal of the International Institute of 
Agriculture, Further, for the sua:ess of such an undertaking the re¬ 
searches made must satisfy the two Mowing requirements: 

(i) The book-keeping system adopted must be as simple as pos¬ 
sible, but sufficiently accurate to perovide reliable figures, (2) The re¬ 
turns must be confined to the chief results of agricultural activity. 

An attempt is made in the table appended,to laydown the main 
lines upon which this enquiry ^ould proceed. The first essential is, 
on the one hand, to determine the cost of production, and on the other, 
to estimate the gross returns of the undertaking. It is then easy to 
calculate the net returns, viz., the actual returns on the capital outlay 
and returns from the actual work done. In the same way the vari¬ 
ous items of the gross returns and of the working costs are determined 
separately. On the other hand, no attempt is made to estimate the 
cost of production for each branch of the farm work, ance this would 
necessitate too complicated a system of accountancy for the farmer 
who does his own book-keeping. 

Thus, there is no need to enter the internal consignments from 
one branch of the farm activities to another. It is sufficient to regis¬ 
ter receipts and payments, and to note payments in kind made by 
the farm to the household, and to the farmer’s private account, or 
any such payments made by the farm to the stafi. An annual stock- 
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taking must also be made; this will show the changes in returns 
and, more especially, the changes in the supplies and the live-stock. 
As however, the agricultural workers do not receive all their wages 
in cash, but are generally boarded at the farm, a special record must 
be kept of the e 3 q)enses of their maintenance. At the end of the year 
the sum representing the just compensation of the members of the fam¬ 
ily working on the farm must also be entered on the books, In car¬ 
rying out the annual stock-taking any necessary amortisations must 
be considered, as these constitute an integral part of the farm expen¬ 
ses. By means of the above scheme and rules it will be possible to 
determine exactly the costs of production and the gross returns of 
the estate. 

The books which a farmer-book-keeper needs are as follows: a 
cash-book for entering cash transactions, an inventory to show changes 
in income and a book of disbursements for registering all the payments 
made by the estate to the private account of the farmer and to the 
workers and vic&-versa, in so far as they have not already been carried 
over to the cash-book. These three registers are the basis for the ba¬ 
lancing of the accounts at the end of the financial year. Further 
details on this subject can be obtained from the publications of the 
" Secretariat des paysans suisses ” and from the works of Prof. Tattr. 

In estimating the cost of production and the gross returns, no 
difficulty win be experienced if the items are grouped in a methodical 
manner under separate heads. 

The total cost of production (or worldng expenses) includes cost 
of labour, the current expenses of the farm, amortfeations, and the 
payment of interest on the capital. By subtracting the interest 
payment from this sum, the working cost of the farm is obtained. By 
gross returns should always be understood the " final gross returns ", 
that is to say, the actual value of the gains entered in the inventory 
and of the produce used on the farm itself. Thus the potato^ employ¬ 
ed for feeding the pigs will not figure under the head of the gross re¬ 
turns from potato-growing, but under the pig-rearing returns. In 
the same way, the gross returns from the meadows only include 
increases according to the inventory and the sums realised from the 
sale of hay. The value of the hay fed to stock appears under the 
jbrm of products such as milk, fatted beasts, breeding-stock, etc. 

*; , By subtracting the expenses of the farm from the grcss returns, 
■ ^ ‘ rettatijis, are obtained, viz., the actual return on the agricul- 
Sh tbsii! statistics'the net returns are calculated per loo 
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francs of tlie capital, and like the working cost and the gross returns 
are reckoned per unit of surface. On subtracting from the gross 
returns the total costs of production, omitting the just remuneration 
of the members of the family, the actual return given by the work of 
the family is obtained, this figure being reckoned per man's working- 
day. 

As a general rule, it may be said that the net returns are the best 
criterion of the condition of a large farm, while the labour results are 
the most satisfactory gauge of the prosperity of the small holdirg. 

It would, no doubt, be well to arrange the results of the statist¬ 
ical researches according to the different types of farms. The scheme 
given below shows how they might be grouped. 

(1) CaUle-reanng farms: 

(a) farms with extensive grazing grotmd; 

(&) Alpine farms; 

(c) other farms. 

(2) Dairy-farms: 

(а) Farms with grass crops and pastures ; 

(б) Farms with permanent or temporary meadows. 

(3) Cai&& foMenifig farms: 

(а) extensive grazing of steers; 

(&) intensive grazing of steers ; 

(c) other types of fattening. 

(4) Other farms of which the returns are derived chiefly from cattle. 

(5) Sheep-breeding farms: 

{a) Sheep-farms for wool production and for rearing pure-bred 

sheep; 

{b) Sheep-farms raising sheep for the butcher, or where other 
types of work are carried on. 

(6) Ptg-faMening farms: 

{a) farms engaged in fattening pigs, or in other work; 

(б) farms entirely set apart for the fattening of pigs. 

(7) Farms exclusively for cereal cultivation. 

(8) F arms where cereals and other crops are grown: 

(а) cultivating hoed crops; 

(б) cultivating other crops. 

(9) F arms occupied in cotton cultivation: 

{a) cotton plantations alone (monoculture); 

(6) mixed crops (cotton grown by general farmers). 
























































592 


LAUR 


(10) Coffee growing esiaies: 

{a) witli only coffee plantations (monoculture); 

(6) mixed crops. 

(11) Rice-growing estates: 

(a) witli only rice-fields ; 

(b) mixed crops. 

(12) Oth&' farms; settlers’ mixed farms: 

(«) farms cultivated to supply tlie owner's needs; 

(&) peasant undertakings; 

(c) commercial farms. 

(13) Vine-growing estates: 

(а) with vineyards only; 

(б) with mixed crops. 

(14) Orchards and small fruit farms. 

(fl) with orchards, and fruit-gardens only; 

(&) with mixed cultivation. 

The farms of each type should be subdivided into the following 
five groups: 

(1) SmoiU feasant holdings providing sufficient work for the 
owner and his wffe, but too small to employ their adult children, 
or paid workers^ 

(2) Av&rag&-sized feasant holdings where the owner is assisted 
by his adult children, or by paid workers. 

(3) Large feasant holdings where the farmer is entirely occupied 
in organisation and supervision and is assisted by foremen, who however 
help in the agricultural work. 

(4) Large farms where the farmer is assisted by bailiffs or the 
like, who do not take part in the practical work. 

(5) Large larded froferties (latifundia). These estates are too 
large to be worked undivided, and consist of several farms connected 
with the central farm. 

It is clear that all these five groups will not appear in each system 
of farming. 

The chief aim of statistics of this character is to provide producers 
and consumers with accurate information respecting the returrs on 
the capital outlay and the profit on the work of the agriculturist. 

Further, in tiie course of years* reliable statistical data will be 
collect^ whkih cau ^rve as a basfe for fixing the jariew agricultural 
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produce and as a valuable basis for agrarian policy and political 
economy. 

In order as for as possible fo reduce tbe'appended table, which 
gives the statistics for a whole series of years, the figures relating to the 
different States are not entered separately. On the other hand a se¬ 
cond table is give in which the returns from each State are entered but 
for a single year only. Both tables are exactly the same with the excep¬ 
tion that in the second the names of the various countries take the 
place of the dates of the years. 

Prof. E. Eatjr, 

Diredor of the Swiss Peasants* Secretariatf Brous$, 



FUNCTIONAL DISEASES OF APPLES IN COLD STORAGE, 


In recent years the practice of apple storage as an integral oper¬ 
ation in the distribution and marketing of the apple aopsof the world 
has been progressively industrialised. The apple crops are produced 
locally and over relatively short seasoi^. Hence in order to maintaitt 
a supply of apples for the big markets throughout the year, the fruit 
is both stored out of season and transported by season from regions 
where the ripening season occurs at a different time of the year. 

For the industrial practice of apple storage on land and sea, 
mechanical refrigeration (cold storage) is now widely adopted. Con¬ 
currently with the adoption of refrigeration for the storage of apples 
on a large scale has come the recognition and definition of certain 
types of physiological or functional diseases (as hstinct from fungal 
rots) which at times cause serious loss in large-scale operations. 

Industry and science have at present scarcely passed the stage 
of defining and diagnosing the different forms of functional diseases 
which are now known to occur, and considerable confusion m nomen¬ 
clature still exists. These dfeeases, however, have become the subject 
of intensive study in countries commercially interested in the apple 
trade, and the object of the present communication is to draw to¬ 
gether as far as possible the threads of our present knowledge of tliis 
subject. The attention of the reader is particularly drawn to the series 
of figures depicting functional diseases of apples, which accompany 
the paper, and to the literature cited. 

While the various functional diseases of appl© in storage are due 
to different causes, in appearance th^ diseases are very sinakr. 
They possess a character in common, namety, premature browning of 
some part or the whole of the tissues of the apple. It k uafwtufflyate 
that the classification of ttiese di^ases has been based entirely upon 
the appear^ce and disldbutioa of the; affected tfesue and not apoa 
the causal coadrtkms. ConMoh'iaoti^ fey Un fken 
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Flc ?C,--SctilJ on<i.gr(;i.‘aBiimilcy’bSoe(lluigappIe. The flesh, of the appleiscnsp and bound, 

(Coiitiollcd by oiled wiappcrb). 




3?ig 77 Scald (“Spotting” type) ou Newton WoikIci appU\ 

The fiebh of the apple is crisp and sound (Controlled by oiled wiappets). 
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owing to tlie fact that identical appearance and distribution of the 
browned tissue may occur from widely diverging causes. 

To the industry it is obviously of first importance to be able to 
diagnose a disease in lelation to its cames, and it follows therefore 
that identificatioii and prevention of physiological diseases will ne¬ 
cessitate the taking of accurate records of conditions, not only in stor¬ 
age but also in the orchard, as a routine operation in the trade. 

The possibility of the existence of chemical, microscopical or 
physical criteria which can be used by the trade to identify functional 
diseases, indistinguishable in appearance but differing in causation, 
opens up an important field which is as yet unexplored. 

Ceass I: Scale. 

Browning of Uus superficial cdh of the {Pla®b XXXVII, Fig. 76) 
unaccompanied by softening or browning of the flesh. Controlled to some 
extent by efficient ventilation, and very largely by the use of wrappers 
impregnate with odourless mineral oil. Under this category may be 
included the various " spotting " diseases of apples which are not due 
to fungi. 

Description. — The most comprehensive and best known con¬ 
tribution to the study of apple scald is that of Brooks, Cooley and 
Fisher (7) who describe it as follows: " In nuld cases of scald the 
apple is merely tinted with brown, the skin remaining firm, but in 
more severe cases the skin tissue may be broken down to the extent 
that it sloughs off readily from the underlying flesh... Scald differs 
from all other apple diseases; in being more prevalent on the green 
side of the apple. Bright red fruit surfaces are highly resistant to 
scald, and yellow surfaces are much more resistant than those that 
are green or show the first stages of turning from green to yellow,.. 
An apple that has had its skin killed by scald becomes the ready 
prey of the various rot organisms, and they soon finish the work of 
destruction that the scald has begun.” These authors also point out 
that, under the prevailing methods of handling fruits in the United 
States, scald causes greater losses than all other storage diseases com¬ 
bined. 

Causal Conditions and Control Measures. 

A) Before Storage. —r- There seems to be general agreement 
amongst those who have studied scalding of apjAes that fruit whidh 
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is picked green is more susceptible to the disease than that which is 
more matured (Po WEED and Ftjlton (12), Eamsky, McKay, Mahkeei. 
and Bird (i) (13) and Whitehouse {16). Ramsey and his co-worktns 
state that “ the amount and severity of scald in iumiatiirely picked 
apples in cold storage are often enormous. As the picking scas4in 
advances and the fruit matures and colours, the damage decreases, 
until at full maturity the scald » comparatively slight.” WiiiTK- 
HotrsE ( 1 , c.) states that " the right degree of maturity oi apples when 
they ate put into cold storage is the prime consideration in the 
control of apple scald. Immature fruits scald readily in storage.” 

From the results of their experiments Brooks and FisasR {4) 
conclude that apples from trees receiving heavy irrigatton are more 
susceptible to scald owing to the forcing effect of irrigation. The pre¬ 
sent authors have found that apples of young trees often scald 
more readily than those of older trees, and the fact that scald 
develops more readily in some seasons than in others has loi^ 
been known. 

B) During Storage. — The authors agree that in any uniform 
sample of fully matured apples scald developed more slowly the lower 
the storage temperature, and consequently a well controlled storage 
temperature of 32® to 34° F. is of great importance in controlling the 
amount of scald appearing in any given time during the commercial 
storage season. 

The combined operation of the degree of maturity at the time of 
gathering and the temperature of storage have an important and in¬ 
teresting bearing on the debated question as to whether " delayed 
storage ”, in other words, holding apples for a short period at ordinary 
temperature before placing them in cold storage, is beneficial or otto- 
wise, with regard to scald development. Absolutely contradictory 
results have been obtained, but an explanation of these divergent 
results has been given and establidied experimentally by WniTa- 
HOT3SE ( 1 . c.). If the apples axe immature on gathering a period of de¬ 
layed storage is beneficial because it allows the apples to mature at 
the hi gh er temperature after gathering. If, however, the apples 
are gathered after full maturity, delayed storage has no beneficial 

(i) RAMSES’, mcEav, Makkeu. aud mafce no sharp diittactioa between “scaJfl" 

esBft •*rthjmJologwal decay", and it seems quite possible that they axe deaUBg throughout 
■wiltii the hinicdoml disease termed “ iaternal breakdown " by the present authdra. The e»el« 
W oolftw^ed inuetrations of cross-sections of appi« shown in their paper would appMS to 
IpSirotti ^flieai "Intefflal breakdowns". 
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Fig. 80. — Three stages of “mlemal bicatolown” in King riinrfii umiles (i.tl Iisim hoIU 
.stored at 34»F. The apples appear sound esctemally except in scvcic coses ot the 




DISEASBS OP Amps IN COI<D STORAGE 597 

effect on tlie development of scald, but rather the reverse, owing to 
the fact that scald develops more quickly at higher temperatures. 
The practice of delayed cold storage is of importance where premature 
gathering is necessitated by early frost, premature droppings or 
exigencies of labour. 

We are indebted to Brooks, Cooley and Fisher for the discovery 
of the most satisfactory control measure for scald yet known. 

This consists in the use of tissue-paper wrappers impregnated 
with odourless mineral oil. The wrappers should cany at least 
15 % of oil. They also found that relatively rapid air movement over 
apples decreased scalding to a large extent. A consideration of these 
control measures has led Brooks and his co-workers to put forward 
the hypothesis (5, p. 340) that “ the disease is due to the accumulation 
of esters or similar products of the apples in the tissues of the fruit 
and in the surrounding air. The vapours of these substances can be 
carried away by air currents or absorbed by fats and oils ”. 

Control measures for apple scald are most necessary during the 
period of storage immediatdly after gathering. Brooks, Cooley and 
Fisher (8) state that during the first six or eight weeks of storage 
''the scald-producing agencies are apparently most active, yet up 
to the end of the period it is possible largely or entirely to overcome 
any accumulated tendencies to the diseases by wrapping the apples 
in oiled paper or by giving them a very thorough airing. The second 
stage of the development of scald extends over a period of five to eight 
weeks following the first period. Preventive measures now become 
of little or no avail. The apples may be destiaed to scald if given 
sufficient time, yet if removed from storage before the end of the 
five to eight weeks they do not show scald, even upon warming. 
If the apples are consumed before the end of this second period the 
scald problem avoided. The third period starts with the end of the 
second period and covers the remainder of the time the fruit is in stor¬ 
age. The apples now become latently or potentially scalded; cer¬ 
tain skin cells are practically dead, yet they remain green and appear 
normal if not exposed to warm air.” 

In addition to typical scalding there appears to he a " spotting ” 
disease of apples which is particularly prevalent iu some varieties and 
which in certain seasons occurs with many varieties (Plate XXXVIIP, 
Fio. 77), It is characteristfc of this disease that spots appear at the 
lenticels and develop slowly as brown, somewhat sunken areas which, 
on cutting the apple, are seen to be confined to the 
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^Examination of these spots generally, but not invariably, reveals the 
presence of fungal organisms, which, however, are also usually to lx* 
found in perfectly healthy lenticels. The fact that fungi are present 
has opened up the question as to whether these organisms are 
primarily responsible for the disease or whether their presence is otily 
incidental. This "spotting” disease has been included us a 
physiological disease under the heading of " scald ”, becau.sc it has 
been found that the use of miueral oil wrappers successfully controls 
its occurrence (Pirate XXXIX. Fig. 78), (See Annual Report of 
the Food Investigation Board for the Years 1921-22). 

Class II : Internal Breakdown. 

Premature browning of the flesh of the apple with or without 
mealiness. Tissues not necessarily dead. 

Under this category may he included “ internal browning ”, " soft 
scedd”, " flesh collapse ”, “ Jonathan scald " and “ physiological 
decay ” (1). 

“ Internal breakdown ” seems to be particularly a disease of 
cold storage and is seldom found in ordinary storage at ordinary tem¬ 
peratures. It is not due to freezing although often indistinguishable 
in appearance from frost injury. It has, in fact, often been mistaken 
for the latter, and the wide-spread nature of its occurrence as a dis¬ 
tinct disease under cold-storage conditions and its consequent im¬ 
portance to the industry are now being realised in the apple producing 
countries of the world. 

The present authors have found in their experience with KiigUsh 
apples in cold storage that " internal breakdown ” differs widely 
both in its external and intemal appearance according to the variety of 
apple, the stage of maturity and other conditions, but that a relatively 
sharp distinction can be drawn between " scald ” which browns the 
skin only and leaves the underlying flesh sound, and all forms of " in¬ 
ternal breakdown.” 


(j) MiUtiplicaiion of jiames for the sasne disease retaards pjxigress- Our reanoas for das* 
these diseases landet one name, i. e internal breakdown are |)oafdbly that we have 
femnd ty|)es of mtemal breakdown ” corresponding in appearance to the deacrlptk^iMi tif 
‘^ihiemal browning”, ”soft scald”, “flesh collapse” “Jonathan scald”, and “phpJb* 
logical, decay and secondly, that the cairsal conditions in aH cases setnas to b« the f n ifft j 
Wttdy low temperature. 
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The following points should be noted : 

(1) The common feature of all types of “ internal breakdown ” 
is a browning of some part or of the whole of the flesh of the apple 
(Plates Xh-XhlV, Figs. 79-86). The cells of the tissues in the 
early stage of this disease retain their turgidity. 

(2) The brown tissue may or may not extend to the skin, 
hence affected apples may show all degrees of external disfigurement 
(Plates Xbl-Xhni, Figs. 81-84), or the disease may be undetectable 
on the surface (Plate XLIV, Figs 85-86) 

(3) In general, internal breakdown is accompanied by soften¬ 
ing of the flesh tissue, so that it can be easily mashed into a paste 
with the fingers, but this is not an invariable characteristic. 

(4) A characteristic of internal breakdown, which appears to 
be general, is that if any previous injury resulting in killing of tissue 
has occurred, for example, “ bitter pit ”, *' bruising ”, " brown heart ” 
etc., a zone of healthy white tissue remains around the injured parts 
when “ internal breakdown ” develops (See Plate XhIV, FiG. 87). 

Suggested Causal Conditions and Control Measures. 

The investigations of Ramsey, McKay, Markell, and Bird 
( 1 . c.) indicate that apples which are either immature or overripe 
when gathered, are much more liable to ” physiolc^kal decay ” in 
cold storage, and therefore the most effective method of control 
is to gather the fruit at the right stage of maturity, namely, when 
” the ground colour, which is green when the fruit is immature, 
begins to whiten or yellow slightly as it approached full maturity " 
(1. c., p. 16). 

A series of investigations carried out by Stubenrauch (14), 
Baleard, Magness and Hawkins (i) and Winkler (17) have centred 
on the development of “ internal browning " m cold-stored apples 
from the Pajaro Valley district of California, particularly the Yellow 
Newton apple. These investigations, which extend over a number 
of years, seem to indicate that the cause of the peculiar susceptibility 
of the Yellow Newton apple from this district is related to a low aver¬ 
age orchard temperature during its development on the tree. ” In¬ 
ternal browning ” in cold storage was found to be less severe when 
there was a' heavy crop than when there was only a %ht crop of 
large sized apples. 
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The storage trials of these workers show clearly that the browning 
occurs earlier and to a more serious extent when the apples arc stored 
at 32° to 340 F. than when stored at somewhat higher tempe¬ 
ratures (Fig. 88 in text). The method of control is therefore the 
adoption of a storage temperature not lower than jfr’ !<'. for 
these apples. 

The results obtained by Magness and Bukkoitgiis (jo), with 
regard to the occurrence of “ soft scald ” in Rome Beauty and Jona¬ 
than aijplcs at diffe¬ 
rent storage tempera- 
tmes, fall in line with 
those quoted above 
with regard to " inter¬ 
nal browning No 
" soft scald ” develop¬ 
ed in cellar storage, 
and only to a 
extent in at 

33® F., whereas at a 
lower storage tempe¬ 
rature of 32” I'\, “ soft 
scald’’ was veiy se¬ 
vere. The authors 
make it quite clear that the incidence of the disease is not to be at¬ 
tributed to lack of aeration. 

Tastly we may consider the " flesh collapse ” of the New Zealand 
apple trade. This disease is described by Watees (15) a.s oennring 
in its early stages as a narrow band of pinkish brown .soft ll<‘.sh unniing 
parallel to the skin. The brownish condition, however, may involve 
a much larger portion of the flesh; in fact, the whole of the iiiteiior 
of the apple may be thus damaged whilst the skin show.s little or no 
sign or injury. 

With regard to cause and control, the only outstanding fact 
amoa®St the published results of investigations in New Zealand, which 
ha® come to our notice, is that locality plays an important iiart in 
determining susceptibility to the disease. For example, McCebijuand 
and Thjer (ii) of the Cawthxon Institute, working with Sturmcr 
Pippin apples, found in the case of apples from one locality 5 jicr cent 
with severe “ flesh collapse *’ after six months cold storage) as compare4 
with 52 per cent in apples from another locality. 



88, — Effect of temperatee oml the preservatiowi of 
apples (after Winkler)* 

A « Percentap;e of aonnal fruit j 
B «« No of days kept in preservatioti. 
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Fig 91 — Dued out “blown hcait” m SUuinci Pippin applw Tli^ pliotogiapli w.i*. laUt u 
aitei the apples had been in kept in a room at oidlnaij? Icmpeialuieb ioi six months The 
di&easc does not spread after lemoval of causal conditioiib 



Fig 92 — Early stage in a Woiccstei Pemiain apple of “blown hcait”, Noit* oiigin at the 
main vascular bundles Severe brown heait in a Newton Wonder apple, 'jnie biuwncd tissue 
is not dried out 








1^10 93 find 91 — Stages in the development of “ blown hcait ” m Newton Wondei apples. 
The bxowncd tissue is paitially diied out 
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CiASS III: Brown Heajrt. 

Premature browning of the flesh of the apple. The tissue is 
killed, collapses and finally dies out. Causal conditions ■ — concen** 
tration of carbon dioxide in the storage atmosphere above a certain 
limit, oxygen being present. Under otherwise similar conditions apples 
are more susceptible to " brown heart ” in cold store than in ordinary 
store. Method of control. — ventilation 

The conditions giving rise to " blown heart ” in cold storage are 
not likely to occur except under exceptional circumstances, when the 
storage chambers have relatively gas-proof walls and when no venti¬ 
lation is given. Such conditions, however, occur in ships' holds and 
the " gas "storage method is used (i). 

In the case of the carriage of apples in refrigerated holds on 
voyages of several weeks duration three main sj’stems of refr%eration 
are employed. These are usually spoken of as the " battery ’’ systemj 
the " cold air ” system and the " grid ” system. 

In the first two systems forced air circulation is employed, which 
incidentally provides considerable ventilation of the holds. In the 
" grid " system, on the other hand, there is no forced air circulation, 
and the ventilation which does occur through accidental leakage has 
sometimes been insufiicient, with the result that very severe losses 
have been sustained owii^ to the occurrence of " brown heart" 
due to excessive accumulation of carbon dioxide in the hold. 

The appearance of “ brown heart " needs no special description 
in addition to the various figures shown (See Peatb XLV, I^ig. 89, 
Peaxe XLVII, Fig. 94). Its most distinguishing characters are firstly, 
that the brown ti^ue is killed and hence rapidly loses water to the 
adjacent living tissues so that cavities are eventually formed. For the 
same reason, when an apple is cut aero®, the exposed surface dries 
up much more rapidly in the region of the affected tissue. The second 
characteristic feature of this disease ite that the external appearance 
of affected apples, except in extreme cases, is perfectly normal. 

Thirdly, when the causal conditions are removed the dfeease 
does not spread (Peaxe XUVI, Fig. 91). Uastly, it may be induced 
at any stage in the storage life, and appears in its most characteristic 
form when it occurs early before the tissues of the apple have softened 
and ripened. 

(s) Pot an account of the " gas "-stotage niethod the wader is refereed to the 
IKart of the Food Investtgattaii Soard for the years Sxttivdve. , ^ 
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For a fall description, fartlier figures, and a detailed account of 
laboratory experiments deaUng with " brown heart", reference 
should be made to Special Report No. 12 of the Food Investigation 
Board. 


Ceass IV: Frost injtjry. 

In the past any Idnd of browning of the tissues of cold-stored 
apples has frequently been attributed by the trade to frost injury. 
It is now evident that a variety of functional diseases occur in cold- 
stored apples which are not due to freezing Unfortunately, however, 
the after-effects of freezing are very variable except in extreme cases 
when the whole of the flesh of the apples is brown, dead and water- 
lo^ed, and it is difficult to characterise them definitely. As far as 
the present authors are aware no careful study of the formation and 
disappearance of ice in the apple tissues, and of the after-effects of 
freezing has as yet been published. 

Broadly speaking, the affected tissues, if examined after thawing 
and soon after the injury has occurred, are more watery than the normal 
flesh. In s%ht cases of frost injury the vascular tissues alone may 
be water-logged and subsequently show up as dark brown strands 
in the flesh. 

Fig. 95 (Feat® XBVII), shows the typical appearance of apples 
which have been severely frozen during transport in boxes. Large 
injected sunken bruises appear on the surface. The internal flesh 
is more or less brown and the intercellular spaces injected with water; 
the injection, however, unless the tissue has been completely killed, 
may disappear in time. 

Frankein Kidd, D. Sc. and Cvrie Wbst, D. Sc., 

Lm Temperature Staiionj CamhtU%e^ 

(Food Investigation Boards department of ScienUfuo and Industrial Mmeanh)^ 
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CRYPTOGAMIG EPIDEMICS AND THE ENVIRONMENTAL 
FACTORS THAT DETERMINE THEM. 


The occurrence of certain cryptoganiic epidemics iii cultivated 
fields, or among plants in general, is not sufliciently t‘Xplai»cd by an 
exact and detailed knowledge of the parasitic species of fungus, 
its usual location, etc. The presence of rust, oiVlium, and peroiio- 
spora, is in fact, so intimately connected with, the climatic factors of 
the environment that the attack of tlic fungus, as well as the suscept¬ 
ibility of the host-plant, are generally recognised by writers on the 
subject to depend upon ecological conditions. 

This being the case, the study of the environmental factors deter¬ 
mining, or rather, favourable to tiie outbreak of cryptogamic epide¬ 
mics, the form of disease most commonly met witli among plants, 
should be pursued along two quite separate and distinct lines. It is 
necessary to study both the factors inducing fungus attack and also 
the causes determining the susceptibility of the organ of the host- 
plant. In this way, it is possible by means of independent researches to 
understand the interactions, and opposu:^? influences that arc to 
he met with in nature. 

For several successive years, I had the opportunity of observing 
the appearance of oidiutn on various plants, such as wheat, the oak, 
the spindle-tree and the rose, and have been able to obtain a fairly 
correct idea of the first group of causes predisposing the plants to 
attack, that is to say, determining their susceptibility. These camses 
are of one type, as will be explained later. 

Afterwards, I tried by means of suitable tests to discover the 
conditious determining the resistance of the conidia, or fungus spores, 
instrumental in spreading the disease, in order to understand the fac¬ 
tors promoting or hindering the devdopment of these bodies which 
occur in esstraordinary numbers on the infected leaves every day of 
tbe host-plant's growth. 

Titonmds of these ^ores are present in the air in the early 
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morning, during spring and summer, and as they settle upon the green 
organs of plants, it would seem that the plants could not escape 
infection, but as a matter of fact, they are not' attacked every 
day, or habitually and continuously throughout their lives, but re¬ 
latively. only a few times a year, so that the percentage of " actual 
attacks ” is very small as compared with the “ possible attacks 

The relative rarity of infection would appear to depend (accord¬ 
ing to the tests and observations made in t his connection), upon 
two groups of environmental factors, viz., those possessing the power 
of destroying the fungus, or rendering it innocuous, and those produc¬ 
ing a temporary resistance in the susceptible plants. 

The data collected allow it to be assumed that a hot sun, absence 
of moisture and dry surroundings, are generally inimical to the fungus, 
whereas damp and warmth promote the germination of the spores and 
encourage their attack on the host-plant, but in the case of oidium, 
although doubtless the direct rays of the sun weaken and destroy 
a large number of the spores, unfavourable conditions of the environ¬ 
ment, such as drought and a high temperature in the absence of sun¬ 
light (such as occur for instance on summer nights) have not, as a 
rule, proved fatal to the parasite. 

Since the fungus, owing either to its continual and copious 
emission of spores, or to its relative resistance to adverse external 
factors, is often present in large masses upon its host, the outbreak 
of the disease depends more upon the effect of the environmental 
factors determining the resistance and the susceptibility of the plant 
than upon those influencing the parasite and its powers of attack. 


The careful study of successive and frequent cryptogamic attacks 
produced artificially on plants in the greenhouse have clearly shown 
the " moment of least resistance ” in the infected organ to occur dur¬ 
ing a period of flacddity, or rather of partial wilting, of the host- 
plant’s tissues. Green organs at the height of than maximum 
turgidity prove themselves to be relatively or absolutely resistant, 
so that the attacks made upon them by the continual deposition on 
their surface of large numbers of conidia r e m ai n partially or wholly 
abortive. The spores germinate, but the host suffers little if at all, 
since its extreme turgidity protects it against the penetration of, 
the fungus hyphae. For this reason, the classical infection in the ■ 
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moist chamber regularly fails in the case of turgesceot and erect 
organs. 

On the other hand, the plant, proved susceptible to the artificial 
infection experiments when its organs were slightly wilted; in fact, 
the attacks occurring in the moist chamber on plants in such a con¬ 
dition are most serious and may even have fatal couscquonct's. 

Oidium attacks can be artificially induced by putting green-house 
raised plants under a bell-glass full of moist air containing a large 
spores and then exposing them suddenly to direct sunlight, 
e flaccid leaves of such plants fall an easy prey to the parasite, 
whereas plants reared in the open air and in sunshine, since their 
organs are turgid and erect, if introduced imder the same bell-iar, 
prove wholly or partially immune. 




The “ moment of snsceptibflity ” of the organ having thus been 
e erimns , the observer can have a cleatersidea of thacomplicated 
que ion o the temporary susceptibility ^Nsesistanc^>lhown by 
host-plants to the attacks of the parasite. 

The numerous observations of vanous writers that have been 
coUected and ^ai^ed by Comes can now be co-ordinated, for 
toough them aU runs a thread of logic hitherto sought for in vain 
m other directions, even by Comes himseE 

The strflo^^ susceptibility produced by fertilisers, especially 

fisers, which has been observed and recognised by 

the case of the oitiiuui hosts. 

tur Jdi+v T* frequent periods of decreased 

turgi^ty to which these plants are subjected. 

The undoubted greater susceptibility shown by young tender 

wIsSt oT Se sle 

“ a certmn degree, to their different beha- 

feaves ofte?flfl7 f and summer, when the young 

sun. whereas fhf caused by the burning 

^whereas the older organs remain turgid and erect throughoS 

fact idiat mgtriarly irrigated plants with luxuriant leil* 
rail an oajMW _j.t_ . . 
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fecial structure and constitution, the organs of such plants wilt, 
or at any rate, to some extent lose their turgidity. 


sie ^ 

This special mode of accounting for susceptibility in cases of 
infection by the Erysifheae must be kept well in mind in taking 
into consideration the conditions preceedmg and accompanying 
fungus attacks in general, for although not many data have so 
far been collected as to the possibiUty of fungus infection being 
preceeded by a clearly recognised and easily detected weakness 
of the host-plant attacked, yet it may logically be assumed 
“ a priori, " given the simple structure and functioning of plants, 
that other attacks of fungi may also be accompanied or preceded 
by similar loss of vigour (decrease in the turgidity of the green 
organs), so that the theory may have a more extended ap¬ 
plication. 

Prom what has been affirmed by experts, it appears that the 
susceptibility of other host-plants to other cryptogamic infections 
depends on a cause similar to that verified in the case of oidium, but 
at present, the experimental data on this subject are too few to war¬ 
rant our making general assertions on the basis of the behaviour of 
oidium, although it is satisfactory to note that Ducombt records, 
similar facts in connection with the Rhioctomis of the potato. It 
is, however, most important to report the behaviour of plants in 
this connection, for the predisposition and the resistance shown 
by the host to the attacks of oidium are, in my opinion, the ex¬ 
planation of the special problems that form the basis of modern 
phytopathology and therefore merit special study. 


The environmental conditions. accompanying the outbreak of 
cr3ptogamic epidemics must thus be considered under two distinct 
hea^; (i) those favourable to the fungus; (a) those predisposing the' 
host-plant to attack. 

J?rom the examination made above, it may be assumed that the 
external factors favouring susceptibility, viz., dry m, and more 
cially drou^t accompanied by a burning sun, are tkt^ tfeat 
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frequently predispose the plant to attack, and at the same time are 
the greatest hindrance to the development of the fungus spores 
whose very existence they indeed threaten, whereas a mild temper¬ 
ature and moist air, while they are favourable to the preservation 
and the germination of the fungus, usually insure tlie maximum 
turgidity of the green tissues of the host-plant and therefore deter¬ 
mine the relative or absolute resistance of the plant to fungus 
attack. 

This strange state of affairs which renders coexistent the two 
opposite factors, susceptibihty-abs'ence of fungus, and resistance- 
presence of fungus is the constant rule under normal meteorological 
environmental conditions, and explains why the fungus, although it 
continually produces incalculable numbers of spores, rarely succeeds 
in destroying its host, which escapes nearly aU the attacks, and when 
in exceptional cases, it falls a victim, the attack is not continuous, 
nor does it occur every day, like the production of the conidia, but 
only a few times a year. 

The fact that external conditions that assist the fungus generally 
tend to increase the resistance of the plant, while the latter is most 
susceptible at the time when the fungus is usually absent or inert, 
throws light on those complex phenomena of biological regulation 
that make agricultural disaster due to fungus attack, of relatively 
,rare occurrence, although the parasite persists in its conidial form 
thror^h seasons and even years withcfut the host-plant ever getting 
the better of it. 


There are, however, more or less marked exceptions to the 
rule based on the expressions, susceptibility-absence of fungu.s, 
and resistance-presence of fungus. These exceptions dearly explain 
the outbreak of certain memorable cases of epidemic disease that 
have also been artificially reproduced on a smaller scale in tlie 
laboratory. The antithetical conditions of which we have spoken, 
if they cannot actually coexist in nature, may yet immediately 
follow one another, in which case, the first determines the predisposi¬ 
tion of the plant, while the second comes into play immediately after 
(while the effect of the first producing the susceptibility of the 
plant still lasts), thus protecting and stimulating the diffusion and 
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germination of the fungus conidia; or else environmental conditions 
determining the diffusion and germination of the fungus spores may 
be followed by other and contrary external conditions which are 
not sufficiently pronounced to be fatal to the fungus, yet have the 
effect of rendering the host-plant susceptible to attack. 

Instances of the first group of phenomena are frequently to be 
observed in early spring, when the first hot days disturb the functional 
equilibrium of plants accustomed to a cold or cool climate. The 
green tissues at this time become flaccid during the hot hours, and 
later, the high temperature in the day followed by a colder temper¬ 
ature at night produces thick masses of mist in the damp valleys. 
These mists transport and diffuse the conidia which fall fresh and full 
of vitality in large numbers upon the green organs of the host-plant, 
where they find ready entrance owing to the loss of turgidity of the 
tissues, which have not suceeded in recovering during the night to 
the point of bein® able totally to resist the fungus. 

However little we realise it, not one, but several cases are to 
be found in which the successive changes in the meteorological 
phenomena allow these epidemics to make their appearance, yet it 
remains a fixed principle that the same environmental condition 
that is favourable to the fungus determines the resistance of the host- 
plant, while the factors that cause the susceptibility of the latter 
also hinder the development, and even threaten the existence, of 
the spor^ by means of which the fungus is disseminated. 

V. Rivera, 

Leciurer in the University 0/ Rome* 
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Soil Science, 

583 The Leaching of Alkali Soils* 

Gre^avejs, J, B* : C T, and Ltjnd, Y. (Utah Experiment Station). 

Soil Science, Vol. XVI, No 6, pp 407-426, bibliography. Baltimore, U* S. A.* 
1924. 

This article gives a report of work nndextakeii to ascertain the rapidity 
with which salts leach from different soils, the quantity of the plant-food 
removed by leaching, and the chemical changes which have resulted 
from the action of the vanous salts upon the soil and their removal. Natural 
alkali soil behaved similarly to non^alkali soil treated with a mixture of 
the salts, sodium chloride, sulphate and carbonate. 

Sodium sulphate leached rapidly, 88.8 — 97 7 % passed into the first 
drainage water, as compared with 71.6 — 94.5 % of the chloride. Soil treat¬ 
ed with sodium carbonate leached slowly; 21,6-66.9 % was recovered. 
It was therefore impossible to free a column of soil one foot in depth from 
sodium carbonate to such an extent that crops would grow upon it. 

From 1.2 to 16.4 tinges as much lime was leached from alkali soil as 
from normal soil. ^ 

From 3.6 to 23.3 times as much phosphorus was leached from the 
treated as from the untreated soil. 

The early leacMngs from the prepared and natural alkali soils were 
very rich in potassium. The greatest quantities of potassium were made 
soluble by the chloride, less by the sulphate and least by the carbonate. 

In every case the salt-treated soil lost more nitrogen than the 
untreated soil. 

The results suggest that the long unproductive period following the 
drainage of alkali soil is caused by: a) the leaching of much of the available 
plant-food which makes necessary a period of weathering before sufficient 
is again avmlable for crop production, 1 ) the poor state of tilth of 
drained soil and sometimes c) a toxic lime-magnesia ratio* W. S?' . 



5S4 The Liheration of Potassium from Feldspars. 

VanbejcavEy, S C, (Iowa Agnciiltural IJxperiineiit Btaiioii). Suit Science, 
Vol. XVI, No. 6, pp. ^89-406, bibliography. Baltimore, tJ. S, A., 1924. 

A thorough tmderstaiiding of the various agencies involvetl is essen¬ 
tial in order to formulate any scheme of soil treatment which will enable 
economical use to be made of the abundant supply of native soil potas¬ 
sium. Carbon dioxide, bacteria, mineral and organic acids, and decaying 
organic matter all have some influence in making soil potassium available. 
The object of the author's experiments was to ascertain the relative effects 
of these various factors; some of the conclusions reached were as follows: 

A manure extract and a combination of manure extract and acids,'gave 
a decided increase in water-soluble potassium from finely ground orthoclase 
and alunite in water solutions. Sterilization and the addition of acids, 
calcium carbonate, and calcium sulphate did not increase the water soluble 
potassium of the same minerals, 

Helatively small amounts of calcium sulphate added to Carrington 
loam caused an increase in water-soluble potassium, whereas calcium car¬ 
bonate and acid phosphate did not have the same effect. 

Moulds caused a decided increase in carbon dioxide and a smaller 
increase in soluble potassium in sterilized soil. An increase was caused 
by organic matter such as manure and dover hay, also by a combination 
of acids and organic matter. 

The production of carbon dioxide did not prove to be an index of the 
quantity of water-soluble potassium liberated. Sterilization resulted in 
an increase in the concentration of the soil solution and in the amount of 
water-soluble potassium. The reaction of the soil showed no relation to 
the carbon dioxide production or to the liberation of potassium, 

W, S. 0 . 


585. The Effect of Wood and Wood Pulp Cellulose on Plant Growth. 

VmjEON, J. A. and Fred, E. B. (University of Wisconsin), Sotl Sci$m$, 
Vol. XVXI, No. 3, pp. 199-211. Plates 3, bibliography. Balthnore, 1924. 

' In Wisconsin there are large tracts of land form^ly covered with fo¬ 
rest, but which are now cleared of timber. The prevailing soil type is 
decidedly acid, and for the first year after cultivation the crop yield 
is usually unsatisfactory. Investigations were made to study the t^et 
of different kinds of wood on the growth of oats and clover on these 
cut-over soils* 

The experiments showed that the depression in the growth of plants 
vWns due to lack of nitrate nitrogen in the soil, the loss of nitrate nitrogen 
probably due to increased nitrate assimilation by micro-organisms, 
results can be obtained with wood-pulp cellulose as with wood, 
not seem that there is any toxic action on the plant due to 
wood constituents, as essential oils, resins and tannins, which in lar^ 
^'a^unts are toxic; but in these experiments the very small amouttti 
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of these substances derived from the i % of added wood could hardly have 
any appreciable effect on the plant, 

Alder and poplar are more injurious than birch or willow, due perhaps 
to the difference in the lates of decomposition 

As inoculated peas can be grown in the presence of sawdust without 
showing any ill effects, the injury from wood cannot be due to a poisonous 
substance. The experiments show that the lack of nitrate is due, rather to 
a reduction than to an inhibition of nitrification. That mtnfication takes 
place is shown by the fact that with large amounts of bloodmeal in the soil 
the rate of nitrification can be so increased that it exceeds the rate of re-* 
duction and an accumulation of nitrate takes place. 

The result of these tests as a whole indicate that the reduced growth 
of plants following the application of young wood is connected with loss 
of nitrates This injurious effect passes off and is hardly appreciable 
the following season. W. S. G. 

586. The Effect of Nutritive Elements on the Development I of Soil 

Bacteria. 

CiiouCHACJK, B. Comptes und%iB de VAmdimie des sciences, Vol 178, No 24, 
pp, 2001-2002. Paris, 1924. 

The author states that the development of bacteria can be used as a 
means of soil analysis, because although these oiganisms are lower plants, 
they require nearly the same amount of nutritive elements as plants that 
are far higher in the scale. 

The experiments described by the author in this paper clearly prove 
the truth of his theory. Increasing the amount of nitrogenous or phosphatic 
fertilisers has the same effect on the development of bacteria as on the 
growth of higher plants. The larger quantities of fertiliser applied at first 
stimulated growth, but in the end a maximum was reached, beyond which 
all additions were useless or injurious. F- D. 

587* The Application to Soil Analysis of a New Method of Potassium 

Estimation. 

Bw.i, M, Fernandes, If, and Poa, K. VAgnooltura coloniaU, 
Year XVIII, No, 12, pp. 417-420. Florence, 1924. 

BueI/I and Fernanbes have already described [Annali di Chimica 
appUcata, Year 13, No. ix, p. 46) the method devised by them for the 
estimation of potassium, and now, in collaboration with Foa, experimented 
on the application of this method to the determination of the potassium 
present in the soil. The results obtained proved as accurate as those 
given by the official chloro-platinum acid method which is far meue 
troublesome and costly. 

The operations involved in the new method may be summarised asfol-' 
lows; preparation of the nitric acid solution — calcination — recovery 
with distilled water and precipitation with lead nitrate — precipitathm 
(by means of sodium nitrite and cobalt nitrate, in the form of cobalt mr 
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trite of lead and of potassium) of the potassium in the filtrate — solution 
of the precipitate with permanganate to which siilphtiric acid has been 
added — the addition of a decinornial solution of sodium oxalate until 
the permanganate is discoloured and the mangaiicbe dioxide is dihsolved 
— testing the excess oxalate with permanganate. h\ 1). 

58S, The Quantitative Determinatiou of Nitrates in Soil. 

WijK, D. J. R. van (DeparttUenl of Agriculture, TMon of i^onlh AfiicM). 
Sotl Science, Vol XVII, No 2, pp. r63-i79, bibliography. Ballmiou', IL 
8. A, 1924 

The author reviews the many processes devised for the determination 
of nitrates in soil and points out their respective advantages and disad vant- 
ages, finally giving his reasons for the employment of the aluminium reduc¬ 
tion process, as described by Burgess (Burgess, l\ 8. The aluminium 
reduction method as applied to the determination of nitrates in alkali 
soils* Univ. Cak Bup, Agr. Sci,, VoL i, No. 4). The authcu successfully 
applied this method, with certain modifications, to the estimation of very 
small quantities of nitrates, where it was necessary to Kesslerize thc‘ am¬ 
monia produced. A large number of duplicate CvStimations were made, uh 
described in the paper, very satisfactory results being obtained. 

W, S* G, 

589 Microbiological Analysis of Soil as an Xhdex: of Soil Fertility (1), 

I — Waksman, a. S and Sijarkev, R. I^. (New Jersey Bxpetiment Sta¬ 
tion). Carbon Dioxide Bvolntion. Soil Science, Vol XVII, No. 2, pp. 141-161, 
bibliography Baltimore, U S. A., 1924. 

II. — Waksman, a S and HEUKEEEKtAN, O Decomposition of Cel¬ 
lulose. S<nl Science, Vol XVIII No 4, pp. 275-29X, bibliography, 1924. 

An historical account is given of the work of the investigators who have 
used the evolution of carbon dioxide as an index of the decomposition of 
organic matter in the soil. The authors then describe their experiments 
and the apparatus employed, and the results are summarised as under: 

Determination of the amounts of carbon dioxide evolved from soils 
can be used in grading these soils on the basis of their fertility. The <lata 
in this paper and in those pubEshed previously on the microbiological 
analysis of soils, allow of looking forward to the development of a group of 
quantitative methods for determining the productive capacity of the soil. 

The capacity of a soil to produce carbon cKoxide may be measured, 
either by determining the amount formed from one kilogram of fresh soil, 
in fourteen days, under optimum conditions, or, by determining the amount 
produced from 500 mgm. of dextrose added to 100 gui. of fresh soil, in forty- 
eight hours. 

The addition of lime to an acid soil stimulated j>roduction of carbon 
dJols^iJe, but not to so great an extent as niliification. This is due to the 

(j) No. 33s and M, 1924, Ho. 3 ti. (Bd,) 
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difference in the nature of the organisms responsible for the chemical 
changes. The authors continue the work of former investigators, and 
their C2q)eriments indicate that the estimation of the power of a soil to 
decompose cellulose may be used for carrying out a microbiological analy¬ 
sis of a soil. A study of the nitrification processes showed that infor¬ 
mation obtained by the this method can seive as a basis for determining 
lire microbiological conditions of a soil, the rapidity with which the soil 
nitrogen becomes available, as well as the reaction and the buffer content 
of the soil 

For every milligram of nitrogen that is available or that can become 
available m the soil, in the given period of time, there wiU be decomposed 
40 to 50 nigm of cellulose in the given amount of soil. 

A study of the cellulose-decomposing power of the soil can thus yield 
information on soil fertility. This method can supply information on the 
total nitrogen m the soil as well as on the difference in the activities of 
the soil micro-organisms. 

Three methods arc described for the estimation of the cellulose-decom¬ 
posing power of the soil. W. S. G. 

590 Soil Analysis Based on Bacterial Action. 

CHOtrcHACK. D Uanalyse dusol par lea bact^ries Comptes rendus de VAca- 
dimie des Sciences, VoL 178, No. 22, pp. 1842-1844. Paris, 1924 

Bacteria, like all other living cells, produce a catalase of which the 
amount can be measured by the volume of oxygen liberated when they are 
in the presence of oxygenated water. The decomposition of oxygenated 
water by the soil is partly due to the catalase produced by the micro-organ¬ 
isms which it contains, and partly to the mineral and organic components 
of the soil itself. It is easy to separate these two actions, for if 1.5 to twice 
its weight of water is added to the soil and the mixture is heated to boiHng 
point, the catalase is destroyed, and the oxygen set free on the addition of 
the oxygenated water depends solely upon the catalytic action of the ele¬ 
ments that make up the soil, A second experiment cariied out with unheat¬ 
ed soil would give the amount of oxygen due to the combined action of 
the micro-organisms and of the sod constituents. The difference between 
the two figures represents the hiologtcd index of the soil. Since plant growth 
depends on bacterial development, the biological %nde% affords an ^asy add 
rapid means of soil analysis. The author has found by experiment that 
in the case of land that had been treated in various ways and sown with 
wheat, the height of the cereal was in proportion to the biological indices, 

F. B. 

FerHUsers and Manures ,, 

591. Manurial Trials with Super-Phosphate, Basic Siag^ Rheuaula- 

phosphat and Dicalcic Phosphate. 

NtccnAS, H., STROBEn, A. andScHARRnR,K (Agnlmlturchemischeslnstitut 
der I/atidw. Bochschule Veihenstephan). Phosphors^uredfingungsversuche mit 
Superphosphat, Thomasmchl, Rhenaniaphosphat ** und Bikalriumphosphat 
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atat vier verscliiedeiien Bodenarteii Landwirtsch&ftliche JahrbUcher, VoL MX, 
Part 5» pp. 641-672, bibliograpliy of 60 works. Berlin, 1924. 

In his comparative matmiial tests carried out on 4 different soils and 
with variotis plants, tlie author obtained tlie best results from the phosphor¬ 
ic acid contained in the superphosphate, though Eheuauiaphosphal'' 
was nearly as satisfactory , this phosphate was closely followed b>^ the <li- 
calcic phosphate, while the last place was taken by basic slag. 

It JK 

592. The Rehmsdorf Nitrogenous Fertiliser. 

EovmuA, P. (R. Stazione chimico-agiana, Torino). Sul conciine nilioge- 
nato di Rehmsdotf Le Skmom spenmentah agmne itakane, Vol IfVII, Parts 
I, 2, 3, pp 77-81, fig 1 Modena, 1924. 

Under the name of “ Nitrogeniiia or ** Concitne orgamco tuliogenato 
solubile '' the A, G. Rehmsdorf Consortium for the manufacture of chemical 
products has put on the market a fertiliser which, according to the illus¬ 
trated pamphlet published by the Society, is composed of aninuil waste 
(slctns, bones, blood etc.) that has been rendered soluble by a special process. 

The author found the acidity of the fertiliser (expressed as sulphuric 
acid), to be 1.22 % ; while its composition was as follows : water 8.23 % ; 
water-insoluble components 25.66 ,% ; water-soluble components 66.11 %. 
The water-insoluble portion contains 3.66 % of compounds soluble in ether, 
and 3.50 % of organic nitrogen ; the water-soluble portion contains 0.16 % 
of ammoniacal nitrogen ,2.52 % of organic nitrogen and traces of nitric 
acid There are 17.^ % of inorganic sttbstances with only traces of phos¬ 
phoric acid and potash. 

The author has studied the efficacy as a fertilizer and the power of 
decomposition of this compound as compared with dried blood. I^Vom 
his pot experiments with wheat, he concludes that “ nitrogemina ** is t 
compound that decomposes readily, but considerably less rapidly than 
dried blood and hence its fertilising action is slower. F. U. 

59$, Sulphur in relatiou to Soil Fertility. 

Rowers, W. I^. (Chief of Deportment of Soils, Oregon Experiment Station) * 
'Station Bulletin, No, 199, Oregon AgncuUural ColUge, pp. 45, figs. 1:7. CotwaUis, 
Oregon, USA, 1923. 

In 1912, the Oregon Experiment Station found that the increase in 
yield of alfafa obtained by the use of potassium sulphate was equal to 
that when acid phosphate was applied. 

Tests showed that on more than twenty arid and semi-arid soil types 
of Oregon, the yield of 100,000 acres of alfafa could be increased by one 
: ton or more per acre with sulphur, at a cost of abut i dollar per acre per 
Mgumes generally responded to sulphur applications, also wheat 
mA potatoes, but there was little increase in the case of peas, beans, maize, 
tape, and sunflowers. Ti'he protein content of crops was found to be 

that 40-45 Ih. of aulplmr is lost in the 

annual petoblate./ 
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Sulphur seems to be related to nitrogen supply. Water culture and 
pot experiments indicate that sulphur is an especially necessary element, 
although a small amount only is necessary. 

Applications up to 1000 lb. per acre have resulted in continued marked 
increased in yield. The use of sulphur beyond the amount needed to re¬ 
place deficiency tends to increase soil acidity in humid and semi-humid 
regions, and its continued use will make liming more necessary. A com¬ 
bination of sulphur, rock phosphate, farm manure and lime has given the 
maximum yields. W. S G 

594. Bacterial Soil Fertilisers. 

I. — Maicrinoki?, I A. Experiments with Bacterial Soil Fertilismg 
Preparations Soil Science, vol XVI, No i, pp 19-29, figs. 4, biblio- 
giaphy, Baltimoie, U. S A, 1924 

II. — InnM. Is it possible to make a Bactenal Soil Preparation for 
Non-I^cgume Crops ? Ibidem^ pp, 31-38, 6 figs, bibliography 

I. — The author alludes to work carried out in Germany, Holland, 
Denmark and other countries and discusses the preparations, Nitragin 

'' Nitroculture ** Nitrobacterin and '' Azotogen and describes ex¬ 
periments made to ascertain the causes of failure of bacterial fertilisers. 
As a result of inoculation, increases were obtained in the weight of roots 
of infected plants, the number of nodules on the roots, and also in crop 
yields The greatest success was obtained in the experiments in which 
alkaline fertilisers were used, such as basic slag or lime. Nitrate of soda 
reduced or suppressed the nitrogen fixing capacity of the organisms. 

It was concluded fiom these experiments that a properly prepared 
inoculant properly applied to a soil kept in a condition suitable for the 
development of these organisms, will be beneficial from the standpoint 
of inoculation. The necessary conditions are. a mellow soil, sufficient 
moisture and well selected fertilisers If these precautions are taken, 
soil inoculation may be practised on a large scale under field conditions. 

II, — A description is given of the work of the former investigators, 
including more recent research carried out by Stokx.asa, 

E^mak and others. The author’s experiments are described and it is 
stated that the work is being contmued on a large scale and the results 
will be published in the near future. 

It was concluded that bacterial inoculation and soil cultivation and 
fertilisation must not only strictly correspond to the needs of the plants, 
but also to the physiological requirements of the micro-organism employed 

W. S. G. 

AgHcuUural Botany^ 

595. The E£tect upon Plants of a Prolonged Stay in High Altitudes. 

BotJOier, J. De hinfiuence sut les vdg^taux d'un s4jour prolong^ 4 haute, 
altitude Compies Rendus de VAcadimie des Sciences, Vol. 178, No. 21, pp 1748- 
1751. Pans, 1924. 

A description of experiments carried out from 1901 to ^924 on Nm-- 
cmm Pseudo^Narcissus and Iris xyfhmdes at the Botanical Cyardemt^,.tte^; 
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Pic du Midi Observatory and in the neighbourhood of Bagn^tes«de-Bigorrc, 
It was found that a progressive deterioration took place ditiing X5 years in 
the case of a plant growing wild at 800 m. which had been ti aiisplanted 
to a height of 2860 ni. 

At the end of the Oftcenth year, the plant had reached such a weak 
condition tliat it was on the point of peiishing ; it was, liowevcn comple¬ 
tely lestored to health by being moved first to an altitude of i<)00 m. 
(where it remained for one yeai) and then kept for four ycats a1 an 
altitude of 800 ni. h\ 1). 

596. “ Auximones ” and the Growth of the Green Plant. 

Cx^aek:, N, a and Ror,i#ER, B. M (Iowa vState College). Soil Scn^Pice, 
Vol XVII, Ko. 3, pp. 193-198. Baltimore, Md., £92.'}. 

The nutrition of the green plant has generally been regarded as sa¬ 
tisfied by a suppply of inorganic food materials, from which organic material 
is produced and the complete plant structure built up. Recently, however, 
this conception has been questioned by Bottom£.ey, and Mockbrox^k, who 
have stated that in addition, very small quantities of growth-promoting 
organic substances are absolutely essential. To these substances Bot- 
TOKCBY gave the name of auximones, and it was suggested that their fime- 
tion was similar to the accessory factors termed vitamines, necessary for 
the growth of animals. 

The authors carried out experiments to investigate these growth- 
producing substances , in one instance Lemna major was grown for more 
than twenty generations without auximones, and leproduced normally 
and the plants showed no signs of falHng off. 

As a result of their studies the authors concluded that the growth 
of Lemna major in mineral solutions depends upon suitable concentration 
of salts, and that organic matter is not necessary, Also, the suggestion 
that auximones act as essential constituents in 1lie growth of plants, in 
the same way as vitamines for animals, must be negalive<l. The question 
whether organic matter will funciion as an aoedemtof wlum the solution 
is adapted to the plants* tiecds is receiving furtlw^r study. W. H, G, 

597. Colloidal Properties of Winter Wheat Plants In Eolation to Frost 

Resistance. 

Newton, R. (University of Alberta, i{dniontou, Canada) Journal of 
AgrtcuUural Samce, VoLXIV, l^art 2, pp, £78-1:91, lUate r, ligs. i, bibliogra¬ 
phy, Cambridge, 1924, 

The author has previously noted tltat wheat plants in their winter- 
hardened condition retain their water content with great force, the signi¬ 
ficance of "tWiich lies in the fact that the first effect of freezing plant tissues 
ie the withdrattajl of water feam the cells to form ice in the intercellular 
-spaces. ’Mxom the stahdpoiht of frost reeistaace, forces oppoting this 
d^ccation must therefore he of great 
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The hydrophilic properties of the colloidal pentosans and their function 
in the economy of certain drought-hardy plants, led to the conjecture that 
these pentosans probably accumulated in the cells during the hardening 
process induced by the falling temperature in the late autumn, and con¬ 
tributed to the formation of a protoplasmic gel of high inhibitional powers. 

The results of the investigations have established that certain col¬ 
loidal properties of winter wheat plants are closely related to frost resis¬ 
tance, and provide indices of hardiness which may have practical appli¬ 
cation in the breeding and selection of hardy varieties. 

The inhibition pressure of fresh leaves, in winter-hardened condition, 
was found in most cases to be directly related to hardiness. 

The volume of press-juice obtained per 100 gm of hardened leaves 
was inversely proportional to the hardiness of the variety. 

The quantity of hydrophyHc coUoids contained in the press-juice, 
as measured by an eflect on the movement of water, was found to be 
directly proportional to hardiness. W. S. G. 

598. Fluctuating Variations in Soy Bean. 

E. D. Journal of the American Society of Agronomy, Vol, 16, Ko. 2, 
pp 104-108, tables 5. Geneva, N. Y 1924. 

Since 191X the author has made a special study of the soy bean from 
the point of view of percentage oil content, drying index, productive 
capacity of certain strains of beans, and protein content. 

Although no variation in chemical composition was evident (except in 
the case of change of environment) inherited fluctuations were observed 
as regards oil content {14. i to X9.8 %) and protein content (35 to 44 %) 
and iodine number (124 to 146). Only within rather wide limits have they 
been consistent in a certain direction between varieties of a single year. 

M, I,. Y. 

599. The Effect of Radiant Heat on the Plant Cell. 

BOKDmn, H, Influence de la diathermic sur la cellule v 6 g 4 tale. Comptee 
fendue de VAcadimie dee Sctences, Vol. 178, No 22, pp 1844-1847 Paris, 1924. 

When the oscillations of high frequency currents pass through damp 
soil of average density, the action of the current is shown by a delay in 
cell-multiplication in the seeds in the ground. The rise of temperature 
accompanying the passage of the current does not contribute to this 
result. B, 

600. The Effect of Rdntgen Rays upon the Germination of Orjrza 

iiva (i). 

Romuro, H. The Botanical Magazine, Vol XRXVIII, No. 445, pp 2-20, 
tables 15, bibliography. Tokyo, i 9 : 24 * 

Report of Experiments made in Tokyo (Japan) to test the practical 
utility of Rontgen rays in agriculture. According to the results obtained 

' (x) See R 1922. No. 543' 
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with numerous germination tests, it may be concluded that in the earlier 
stages of growth, seeds containing much water are stimulated by the rays 
and germination is accelerated. The effect was even more noticeable in 
the case of air-dried seeds especially with the 5 H-io II dose (t). Plants 
from seed irradiated after 12 hours steeping were interior to those ftom seeds 
X-rayed in the air-dried condition. 

The acceleration of germination varies with the current and hour of 
application in a definite tube. M. h* Y, 

Plant Breeding, 

601. Effects of Selectioii on the Yield of a Cross between Varieties of 

Maize* 

Richey, P. H {Agronomist in Charge of Corn Investigations, Bureau of 
Plant Industry) Bullehn No. i2og p. 19, tables 4. TJuited States Depart¬ 
ment of Agriculture. Washington, D. C., i9'^4‘ 

The productiveness of first-generation corn (maize) crosses and their 
parent varieties has been compared from time to time. In the varietal 
experiment at Armorel, Arkansas, in 1915, the one outstanding strain 
was the of the cross Whatley X Sir Charles White. This yielded 81.9 
bushels of air-dry, shelled maize per acre, in comparison with 72.4 bushels 
of U. S. Selection No. 77. Sir Charles White the staminate parent yield¬ 
ed 67 bushels. 

The author continued these experiments, and again the cross, Whatley 
X Sir Charles White was markedly more productive than the average of 
its parents. 

Open-fertilised mass selection was ineffective in maintaining this high 
productiveness, but the method of crossing followed by mass selection has 
established a variety of economic value. 

Strains have been isolated by selection within self fertilised lines which 
when intercrossed have produced as much as the original varietal cross ; 
but whether these crosses can repeat remains to be proved. W. S» 0 . 

602. Rice Selection in Xndo-China* 

vS^^ction du riz on Indo-Chine. CaMm coloniam d$ VImtUui mlonial 
de MarsHlkt No. 268, p. 122. Marseilles, 1924. 

Rice is far the most important product of Indo-China and in good 
years the surplus available for export may be as much as i 500 ooo tons 
in the case of Cochin-China, and 280 000 tons in that of Tonto. 

This rice, although possessed of excellent nutritive qualitias and goqd 
^ composition, is dossed low on the markets of the world on aewunt 

'appearance whidi is due to the small grains that vary 
’ in.'Shape.'Sttd 4 ^’ mm hr 'colour* . 

(i) n: wa tilt* 
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For some time past efforts ha-ve been made in Indo-China to remedy 
this defect in the native rice and to obtain consignments of well sorted seed 
that will produce homogeneous grain of the same type At Tonkin, where 
labour is abundant and cheap, the authorities have tned to popularise 
the use of the Certani sorting tables. In Cochin-China a Genetic Insti¬ 
tute has been created which is trying to obtain pure lines of a carefully- 
selected type. 

This latter method can claim to be based on the most scientific 
principles but it would be many years before it could supply the rice grow¬ 
ers with the very large quantities of selected seed required for sowing the 
millions of hectares under rice. The Genetic Institute was only able to 
supply the growers with 100 tons of seed-nce for 1924. 

It therefore seemed desirable to the Society of Distilleries of Indo- 
China, the chief factory of which can hull 500 tons of paddy a-day, to adopt 
a method giving certain results as regards the homogeneity of the nee and 
the yield per hectare, and therefore a source of immediate improvement 
in the product although it cannot daim to obtain pure lines. 

With a view to a practical industrial demonstration, the Society has 
therefore installed in its factory at Hanoi a complete plant for the mechan¬ 
ical sorting of rice-seed, in which 400 kg. can be treated per hour. 

The rough paddy is taken into a shed which is completdy separated 
from the factory in order to avoid any chance of its being mixed with the 
other rice ; it is then poured into a hopper whence it is carried by an end¬ 
less belt to the first elevator which drops it into the deaner. As soon as 
the rice is dean, it is taken by means of a second elevator to a flat rocking^ 
sieve with graduated slits. The sieve has 3 sheet-iron plates with holes of 
different sizes which allows 4 classes of rice, induding the waste, to be sep¬ 
arated. The selected paddy is taken up by a third elevator and thrown into 
an endless screw that carries it into 2 honey-comb sorting-drums where the 
grain is classified according to length. The paddy, after this sifting, has 
been selected for its thickness and length and now passes on to be classified 
according to its density. The heaviest grain collects at the bottom of the 
shaking table and falls into the fourth elevator which carries it to the final 
cleaner where all the dust produced during the various operations is re¬ 
moved. 

In the course of the work, samples are taken of eadi dass obtained 
and the weight per litre is estimated. A few seeds ate chosen from each 
sample and put to germinate when they have been soaked for 2 days at 
300 C., after 4 days in the malt-house the proportion of seeds that have 
germinated is calculated. 

This apparatus was used for demonstration purposes at the fair at 
Hanoi. From one test, the following results were obtained. The density 
of the paddy treated was 0.640 and its germinating capadty was 47 %* 
After treatment, the density was 0.692 and the power of germination had 
risen to 8g %. On another occasion, the density rose froin o.630«to 0.681, 
and the germination capacity from 64 % to 89 %. The refuse consisted of 
light paddy husks and dust. 

The satisfactory results obtained from these experiments induced the 
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Governor of Cochin-China, Dr. Cognacq, to buy a similar plant foi the Col-- 
ony which has been installed at Cholon, the centre of the lice trade (r), 

F. IX 


603. Study of Correlation in the Groundnut. 

Nevano, G. Studio di alcxine correlauioni neirarac hide Lc Sl^nloiu $pe» 
nmmtah a^mne itaham, Vol. LVII, Parts i, 2, 3, pp X 7 - 33 * bibliography. 
Modena, 1924. 

The author concludes from the results of his exhaustive investigations 
that the best way of improving the groundnut {Arachis hypo^aca) is to choose 
the plants bearing the largest number of seed podvS without taking into 
consideration their weight, or the size and number of the nuts Wheieas, 
the exact correlation between the weight of the dry pods and their total 
number is very close (r = 0.874 ± 0.007), coirelations between the 

weight of the dry pods and their average unit weight, and between the 
weight of the dry pods and the number of nuts to the pod are by no means 
so close, being r == 0.384 ± 0.026 in the one case, and r ■= 0.2x8 ± 0.029 
in the other. 

There is howevei, a close correlation (r = 0 794 ± o.oir) between the 
weight of the dry pods and the weight of the plant with the fruits attached 
at the time it is lifted. A similar close correlation exists (r — 0.610 ± 
0-019), between the weight of the dry pods and that of the plant without 
its pods at the time it is lifted. Hence the yield could be increased by 
choosing the heaviest plants, whether the weight of the pods is included 
or not. By the first method a closer correlation is obtained and the oper¬ 
ation is also easier and quicker. 

P. D. 


604. Self-Fertilization in Nicoiiana* 

Anderson A. and SimtH F. F. {Missouri Botanical Garden, vSt. Demis), 
Scunce, N. S, Vol. DIX, No 1534, p. 361. New York, 1924. 

Since self-sterility (according to Eas^) is due to the fact that pollen 
tubes after self-pollination show no acceleration in growth and hence 
fail to reach the ovary before the decay of the flower, the authors consid 
ered that, if unopened buds were self-pollinated, additional time would 
be gained, and the pollen tubes might reach the ovary before the flower 
decayed. In several instances, pollinations were simultaneously made 
on the unopened bud, the first (apical, that is youngest) and the second 
flowers on the same branch of the panicle of both NicoUam data plants 
and hybrids between N. alata and K Forgeiima, Seeds were set in 68 
per cent, of the pollinations of unopened buds, whereas in the first 
flowers, seeds were set in only 16 per cent, of the cases and there were 
none set in the second flowers. This indicates that the gametes are not 
incompatible, and that sdf-fertilization can take place in Nicotiam pro¬ 
vided the male gamete can reach the egg. F* D. 

( x ) See 4* 1934, 36 (E 4 ) 
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605. Researches on the Vitality of the Pollen of certain Fruit-Trees. 

Maharbsx, a (R Scuola superiore di agratia, Bologna), Bicerche sulla 
longevity del polline di alcmie piante da frntta Le Stazioni sperimentah 
agrarie ttahane, Vol. Parts at, 2, 3, pp. 33-55, bibliography of 20 works. 

Modena, 1924. 

The extensive experiments made by the author are of great practical 
value to fruit growers in connection with artificial cross-pollination. 

The results of these experiments have proved the following facts 
amongst others. 

The length of time during which pollen retains its fertilising power 
differs according to the variety and the species of plant. 

The pollen of the apple, pear, peach, cherry, plum, mirabelle plum 
and vine retains its power of germination better and longer in very dry 
surroundings, for instance in a dessiccator with calcium chloride, than when 
it is in the open air. Pollen that is kept in a similar extremely dry place 
only loses about half of its initial viability and is therefore in good condi¬ 
tion after the following number of days: apple, 143-183; pear, 97-1^37 ; 
peach, 69-104 ; cherry, 83-126; plum, 127-169; myrabolan, 130, Ame¬ 
rican vines {V%tis mpestris and F. viparid) and several of their hybrids, 
46-86 ; European vines, a few days 

If on the other hand, the pollen is left in the open air, its germinating 
capacity enly remains satisfactory for the following number of days: 
apple, 32-48; pear, 22-27; peach, about 21; cherry, maximumsi; plum, 
less than 48; myrabolan, less than 51, American vines and their hybrids, less 
than 22 ; European vines, less than 17. F. B. 

606, Seed Selection in Canada. 

SrEVENSON, T M Technique of Field Husbandry ; Eaying out an Experi¬ 
mental Field and Breeding Nursery. Scientific AgncuUure. Vol. IV, No. 2, 
pp. 42-54, bibliography. Ottawa, 1923 

The author reviews the growth and development of experimental 
work in Canada and the most advisable methods for laying out an experi¬ 
mental field. Details are given of the plan adopted at Saskatoon and the 
numbering system by which the blodsB are readily located. Following this 
is given a description of the two most common methods employed in lay¬ 
ing out a breeding nursery:— the Centgener method (i. e. the hundred seed 
small plot border series) and the head-row method limited to twenty 
seeds from each selected cross. The eau row'' method is used for maize, 
and only part of the seed planted from each ear. Selections from the jfitst 
year*s crop are made hut axe placed on reserve and the remnants of the 
selected rows from the previous year are used in the second year. A similar 
method is adopted in succeeding years. 

The above methods are adapted especially to cereals and the author 
quotes certain modifications as advisable for biennial and perennial crops* 

The *' ChampHn ** system of classification according to size ofrunit an§/ 
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kind of crop is fully described, a system first started at the South Dakota 
E:s,perimeutal Station and now in use at Saskatchewan. 

Where various sizes in plots are being made this system has proved 
valuable and saves both time and trouble, besides lessening the possibility 
of error in calculation of yields, etc. The writing up of projects, annual 
reports, field books etc, is simplified to a considerable extend. 

A discussion is included as to the effect of the shape of the seed plot 
on seedlings. The long rectangular plot is recommended to overcome the 
inconvenience of soil heterogeneity, etc. 

The necessity of considering the effect of borders around seed plots is 
noted. The effect will vaiy^ under different conditions and with diffeient 
varieties, but the removal of at least the outside border rows from each 
plot is considered necessary. 

The advantages and disadvantages of check plots compared with the 
replication system are discussed. The former is considered preferable 
from the point of view of amount of work done in the same amount of 
land as compared with the replication of plots. The latter has advantages 
as regards calculation. 

In conclusion, the author refers to the question of machinery and the 
danger of mixing seed, obviated to a large extent by hand selection. Re¬ 
ference is made to the type of plough, seeder, cultivator, binder and 
threshing machine found to be the most satisfactory. 

M, Tv. Y. 


607 Lesage’s Method Unsuitable for the Rapid Determination of the 
Germinating Power of Rice Seed (r). 

BouASio, L Circa i meiodi per la determinazione rapida della 
germinativa dei semi. U Giormle di RisicoUum, Vol. XIV, No. 5, pp/JBp85. 
Vercehi, 1924. 

The author, in the experiments which he conducted at the Chemical 
laboratory of the VercelH Experiment Station of Rice-Growing, has tested 
the method proposed by P. Ebsaob (Comptes fendus de VAmUmu dn 
Sciences, No. xx, pp. 756-762, Paris, X922), for the rapid determination 
of the power of germination. According to U^sage, seeds that are cap¬ 
able of germinating impart a yellow colour to 2"*^ normal solutions of 
potash in 4 hours, whereas seeds which have lost their vitality, colour 
much more dilute normal solutions up to the limit of % ^ 

In the authors’ experiments, seeds that were incapable of germination 
coloured Vsoo ^^id 7^00 N solutions of caustic potash and soda, while the 
^ds of the highest germinating capacity coloured the less dilute solutions. 
Thus Uesage's method evidently cannot be applied to rice. 

F. D. 


(x) For tlte uastutability of this method aho the ca$e of beet*«eed, See 
No. 345J (Ed.) 
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6 o 3 * Superiority of Seed of Local Production* 

Bianchi, C Per una maggiore e piti razionale produzione di Semenzitie 
UAvvemre agncolo, Year II, Senes 11 , No. 4, pp. X21-1255' Parma, 1924. 

The superiority of locally-grown seeds in their native environment has 
been clearly shown by the experiments recently conducted by Dr. Bnn- 
SAOiyA of the Lodi Agrarian Consortium (1921-1922) and by the Seed Office 
of the Cremona Agrarian Consortium, The results obtained from the 
Lodi tests are given in the following table. As a rule, lucerne is grown for 
4 years and clover for 2 years. 


Comparative Trials of Forage Crops obtained 
from Seed of Different Origins 


Otigin ol seed 

Yield of Forage m Quintals per Hectare 

1921 

1923 

Total 

Lucerne * 




Perugina ...* . . . 

474 

13S 

612 

Siena .. 

598 

593 

I 191 

Bologna. . 

466 

177 

643 

Urbino . . 

570 

270 

840 

Potmo ... 

495 

228 

733 

Local . 

763 

934 

1697 

3Elavenna . . . . . . . 

517 

171 

688 

Local. . . . . 

763 

874 

1577 

Clover: 




^England .. .. 

! 764 

3 X 3 C j 

X075 

Ivrea, .. 

539 

3^3 I 

862 

Local .. 

763 

484 

1237 

Bologna . . . . . .... 

57 ^ 

ri8 

694 

X^oos^l 

665 

447 

I 102 

England . . . 

560 

77 

637 

Etancc ..... . 

635 

99 

734 

Florence . . .. . 

535 

I 30 

575 

Local..... . 

785 

556 

1 

1 338 


The superiority shown above is explained by the fact that the impure 
varieties of the plants cultivated are composed of various typ^es or forms 
with different characters and requiring different environmental conditions. 
With repeated cultivation, the forms that find the conditions suitable or 
that are most adaptable ultimately prevail. Thus a natural selection 
takes place by means of which in any given zone, after a longer or shorter 
series of crops, the seed consists of a collection of the types which are best 
able to resist any adverse conditions of their surroundings, and are hence 
most productive in that particular environment. 


F. D. 
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609. Production of the Seed of Lotus eorniculstius. 

DE RomsCHlivD H. Production de la giaine de loticr connculc Com pics- 
rendus de VAcad6m%e WAgricxiltUfe do France, Vol, X, No. i, pp 351 “ 357 # 
Paris, 1924* 

In 1920 the author reported (i) the importance of Lote cormcukUus 
as a forage plant for soils of low or average fertility. In this article, 
he deals with the production of the seed ot this l/egtiminosa. 

The seeds at present on the market give rise to growths differing 
greatly in appearance, productivity and date of ripening. The plants 
flower and reach maturity at different times, and as the fruit opens very 
easily, much seed is lost. In order to avoid this difiiculty, it is necessary 
to have recourse to pedigree selection. At Vaulx-de-Cerna3% 3O0 kg. 
of seed per hectare were obtained from the second cut, the first cut hav¬ 
ing been used for forage. D. 

6x0. Seed Potatoes with High Soianiti Content. 

SCHOWAn^CER# E. and EtARrJMANfN, W. Tiber Kartoffeln mit hohem Bolanin- 
gehalt. Zeitsohnft fur Untersuchun^ der Nahnmgs- und Genussmittek Vol. 47, 
Part 4, pp. 257-257. Mfinster, 1924. 

There were many cases of high solanin content in the potatoes harvest¬ 
ed in 1922 in Germany. The authors however proved, by means of their 
experiments conducted at the Staatlicbe tJntersuchungsanstalt of 
^ Erlangen, that these abonrinal potatoes do very well for seed and produce 
normal tubers. P. D. 

611. Pelinting and Recleaning Cottonseed for Planting Purposes. 

Baku, J. E. Umted States Department of Agriculture, Bullet hi No* izio,' 
pp. 1-19 ,figs. 8, plates 8. Washington, D. C 1924. ^ 

These investigations include a series of tests conducted for the purpose 
of determining the effect of delintmg at varying lates of cut on the percen¬ 
tage of seeds injured by the saws, the appearance of the seeds, germination, 
planting capacity, and weight per bushel. 

The advantages of delinting are shown ; the process accelerates ger¬ 
mination, allows the removal of 100-150 lb. of lint per ton of seed without 
injury^, reduces both the weight of seed and volume of cottonseed per unit of 
weight and increases the weight per bushel. 

It as estimated that the cost of delinted and reeleaned seed per ton as 
a basis for determining the selling price may be computed by adding the 
cost of delinting and recleaning to the original cost or value per ton of the 
ginned seed, deducting the market Value of the Enters and seed removed, 
multiplying the remainder by 2000 and dividing the product by the number 
of pounds of recleaned seed obtained from a ton. 

toie author has made special studies with regard to the cost of the oper¬ 
ations of delinting and recleaning, showing the interdependence of the 
two processes in producing the highest grade product. M. E. ¥» 

(1) See 1920, No. 748 ( Bd ,) 

[SOd-SIl] 



CHOPS OH iUNdo coxmmmB 


6^7 


CROPS IN TEMPBRATB AND TROPICAL COUNTRIES 


Cereals and Forage Crops, 

6x2. Wheat Production in. Southern Europe. 

J OVINO S II dima e Ttiomo nella produzione granana meridionale Gtor^ 
naU d% AgriooUnra della Domenica, Year XXXIV, No 23, p 208, Piacenza, 
1924 

In order clearly to show the extent to which climate is responsible 
for the low wheat production characterising the southern countries of 
P^urope, the author gives the following particulars 

According to Adrian Dk Gasparino, the wheat growing region where 
relatively certain crops can be counted upon, lies between 400 and 50^ of 
latitude. As an excellent instance of this area the Departments lying 
between the English Channel and Paris may be taken. For a comparison 
between the unit production of this zone and that of a district representing 
the conditions obtaining in Southern Europe^ for instance, in Basilicata, 
it is necessary that the cultural methods should be the same. This diffi¬ 
culty can however be partly eliminated if the crops obtained in a favourable 
season only are compared, since the effect of cultivation methods on grain 
production is least marked when the weather is good. In the above- 
mentioned zones, the unit production is respectively 48 and 30 quintals 
per hectare ; hence the ratio (48 — 30); 48 or in round numbers — 0.4 re¬ 
presents the relative climatic depression. 

In other words, the dimate of Basilicata and of all semi-arid Southern 
Italy exercises a climatic depression of 40 % on local wheat production 
as compared with the optimum dimate of Northern France 

On comparing North Italy with Basilicata, a climatic depression of 
(40 — 30) : 40, viz., of 20 % is also found. 

From a series of observations and experimental data obtained in 
Ionian Basilicata where the climate is hot and semi-arid (i), the author 
draws the following condusions : 

i) The crop preceding wheat has a considerable effect upon the 
grain 37ield, in as much as deep ploughing, the application of manure, the 
early breaking up of meadows, pastures and green fallows land, and the 
granular condition of the top spit are aU excellent means of preventing 
injury from drought; 2) the action of chemical phosphatic fertilisers is 
certainly good in the case of soil that has been well ploughed at the right 
time ; 3) on such land and on bare fallows, the direct application of 
phosphalic-nitrogenous fertilisers has proved the best and most economical 
treatment for wheat; 4) in the case of wheat following pasture, a nitrogen¬ 
ous fertiliser applied in the autumn has no result and its effect is doubtM 

(t) S, JoviNO, Se 0 come possa 0 debha prosp&rme la grmicoUura nelVarido Meggogiomo^ 
Catietka amb-ulaate dl AgUcoltttra, Foteiusa, 1^)24. 

[«»»! 
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if applied in the spring ; 5) the use of chemical fertilisers reduces on an 
average the cost of wheat production by about one-third ; the increased 
grain yield was about 4-6 quintals per hectare , the increase.s in the not- 
returns were 270-360 lire per hectare , 6) the great trouble of the wheat- 
grower in Southern Europe is not lack of ram but the cxtieme virulence 
of rust; 7) wheat is a plant with a great capacity for drought resistance 
and is therefore indispensable in the rotations of the agriculturist of vSouth- 
era Europe. E. E. 

613 A Glassiflcatioii and Detailed Description of the more Important 
Wheats of Australia (i). 

Seed Improvement Committee (Secretary, E Archer). Bulletin No 26 
Institute of Science ani Industry, Commonwealth of Australia, pp. 72, plates 5 
tables. Melbourne, 1923. 

A comprehensive classification and description, drawn up on lines 
similar to those already published (2) but containing, in addition, data 
regarding the characteristics of many varieties grown under widely 
dissimilar soil and climatic conditions, with notes on their economic 
possibilities. A total of 82 varieties is described, based on the records 
obtained from the different States an 4 careful observations made as to 
the characteristic height, stooling property and time required for 
ripening. 

M. E. Y. 

614 Comparative Results with South African Seed Maize Varieties 

tested in the United States. 

Papendorr, E. a. The Farmers’ Weekly, Vol. XXVII, N“082, p. 2O1. 
Bloemfontein, 1924, 

Experiments have been made at the Arlington Experimental Eann, 
Virginia (U. S.) and further trials will be carried out at the University of 
Utah, Salt Eake City (U. S.) with samples of South African seed maize, 
and the results as regards accEmatisation and the comparative effect 
on vitality and seed bearing capacity are of undoubted interest. 

The most successful results were obtained with Salisbury Wliite which 
gave 83.2 bus. per acre (average yield per row 4659 bus.) and a shelling 
percentage of 88. This compares very favourably with the good quality 
American '* Boone County " white dent variety which was grown siraiff- 
, taaeouriy and gave 76.9 bus. per acre; shelling percentage 83.9. Next in 
order comes “ Eadysmlth Pearl" with 67.4 bus. per acre, and " Potchefs- 
hroom Pearl ’’ with 65.4 bus 

) The most unsatisfactory results were obtained with “ PGckory King'' 
;‘#th oaly 39 bus, per acre and a shrinkage of 36 %. 

' . (i) See R. 19*3, nP 642. (Ai.) 

• . "Claseiftcatlcw and deWkd Descaiptlon of Barley and Oats ka AHuttalte aw Jf, 

. * 9 * 3 . Np. igs. {S4 ) 

' {•jir.SMj 
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The table shows compatative 3rields of fifteen different varieties 
tested at Arlington. M, Y. 

615. Comparative Value of Ensiling and Drying Soft Maize. 

Bwarb, J. M,, Lamb, A R and Maywar, D B J Bnsiling versus drying 
soft ear corn Agncidtuml Experiment Station, Iowa, Bulletin No 216, pp. 403- 
432, tables XVIII, figs. 3 Ames, Iowa, 1923 

Report of experiments made at the Iowa Agricultural Experiment 
Station in order to determine * i) the advantages of ensiling soft ear maize 
of different grades ; 2) the comparative advantages as regards palatability^ 
presence of moulds, odours, physical condition, quality, colour and general 
appearance of resulting products , 3) effects on composition and total dry 
matter ; 4) gain or loss of water, calculated on the bases of natural soft ear 
maize before adding water in ensiling ; and on the cut soft ear maize plus 
water which was added in the silo; 5) chemical changes occurring from the 
time the soft ear is put into the silo until the time it is removed, compared 
with the ordinary air-drying process. M. L. Y. 

6x6. The Evaluation of Maize Silage. 

PpAKSON, F, A, and Gainps, W L. Journal of the Amencan Soeieiy of 
Agronomy, Vol. 16, No. 4, tables 2, bibliography Geneva, K Y, 1924. 

A detailed discussion as to the relative values of two methods of eval¬ 
uating maize silage: i) cost accounting; = value of the crop in the field at 
the time of harvest, cost of harvest and storage, etc ; 2) nutritional 
method, based on digestible nutrients contained in the feeds expressed in 
terms of shelled maize and hay, and the market valnes of these feeds. 

The first method is illustrated with data collected from 68 Ilhnois farms 
and the second method depends upon the averages of the published analyses 
of maize silage ‘ M. L. Y. 

6x7 Grain Sorghums# Cereals worth testing in Italy. 

Cawino, I sorgM da granella come cereale da mettere alia prova in 
Italia VA^ricoUura Year XVII, No. 12, pp. 425-427. Florence 1924. 

The author advises that grain sorghum, and especially the early vari¬ 
eties denved from doora {Andropogon Sorghum), should be grown in 
those districts of Italy where the soil is too arid and poor for the cultivation 
of wheat and maize. Several varieties of sorghum ^have been selected, 
during the last twenty years, for the dry and semi-arid regions of the south¬ 
west of the United States. 

In Cuba, the red laterite soils that have been exhausted by continuous 
and uiiscientifie cultivation ate set apart for mile, a forage and grain 
sorghum, producing a first cut of forage followed by a good grain crop. 

Of the various kinds of dwarf sorghum tested by the author at the 
Cuba Agricultural Station, Dwarf Hegaxi gave the best results. The 
author recommends this variety also fox dry, poor soils in Italy. 
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Dwarf Hegari ” is derived from " doora seeds sent nnder the name 
of Hegari by the Inspector of Agriculture at Khartum to the l)e]>artment 
of Agriculture of Washington in 1908. Prof. A. B. Connke cariie<l out 
the selection work at the Texas Agricultural Experiment Station. The 
dwarf variety is 90-150 cm, high; it is early and possesses thick, short 
culms, and seiiii-compact eats about 20 cm. in length, and some 7 cm. 
in diameter. The lipc seeds aie white, spotted with led and In own. 

When sown in Cuba, on September 9, this sorghum was haiTcstcd on 
November 24, i.e.,in 76 days, the spring sowing of May 22 was harvested 
on August 22, i. e., 90 days. 

White sorghums furnish a richer flour than wheal flour, foi which it 
may be substituted in bread-making in proportions of 25-30 %. 

F, D. 


618 Experiments in Heating the Water of Rice-Fields# 

ASMEEI G. II riscaldamento dclPacqua in risaia: le j>rimc esperlcuase, 
CiofnaU di AgneoUum della Domemca^ Year XXXIV, No. 2^^, p. 2-13, ligs. 4, 
Piacenza, 1924. 

The Italian rice-fields are situated on the cxtiemc noiiherti limit of 
rice-cultivation, therefore few of the many tropical varieties can be grown. 
Some varieties of rice from the United States and Japan which ripen in 120 
days in those countries have been found by experiment to recpiire 5 or 6 
months to reach maturity at Vercelli, In the rice-growing zone traversed 
by the network of electric wires where discharges of energy could be* pro¬ 
duced at small cost, it might he 'possible to heat, with very little expense 
the water of the seed plots which represent Via of the area under rice when 
the seedlings are transplanted. Experiments have been begun at the 
Vercelli Risicultural Experiment Station, the apparatus used being that 
ordinarily employed for transforming electric force into thermic energy. 
In the case of sowings made on May X, 1924, the figures obtained on May 
20th were: heated rice-plot, aerial parts of plants xi cm., loots 5 cm., 
unheated rice-plot, 5-6 cm. and 3 cm, respectively. 

It is thus clear that after 20 days, the vseedlings hi the heated inimeiy 
are ready for transplanting, while those in the unheated nursery take 
about 45 days to reach the same stage. Heating the water would enable 
transplanting to be carried out in the middle of May, i. e. at a time 
when labour is plentiful, and any danger of killing the seedlings by late 
frosts, is avoided. The consumption of energy was about 6 500 kilowatt- 
hours per hectare of rice field actually cultivated. F. 1). 

6x9* Winter Hardiness of Medium Red Clover Strains* 

AEnv, A» C- Journal of the American Society of Agronomy. VoL lO 
Tables 2, bibliography, Geneva, N. Y,, 1924. 

' A series of experiments have been made under the direction of the 
U# S# Department of Agriculture to test the comparative winter resistant 
qualities of red clover strains introduced from various parts of the World# 

[SIS-SIS] 



CROPS OR TBHPBRAtR ANP I^ROPICAP COOKa^RIRS 


631 


The results may be summarized as follows : 

1. lu Minnesota, medium red clover seed coming from the North 
Central States gave uniformly low percentages of plants destroyed through 
low temperatures and averaged good yields of hay in both first and second 
cuttings, 

2. Seed from the Western States (Oregon) and the Central East 
(Tennessee) did not give as uniformly satisfactory results as those from the 
North. 

3. Strains from Northern Europe were not so resistant as the 
Northern States' strains, although a sufficient proportion of vigorous 
plants remained and gave good yields. Results with strains from Australia 
were more variable 

4. Strains from France, Chile and Italy, suffered to the extent of 
81 %> 89,3 % and 93.8 % respectively and no measurable yields of hay 
were obtained. 

It should be noted, however^ that there was a good snow covering in 
the States where these strains were tested and further proofs are necessary 
to confirm the comparative values. 

The author concludes that native northern grown seed is probably 
more profitable for the United States farmer, although the foregoing 
results serve as a useful basis for further work with the acclimatisation of 
leguminous crops. M. 

620. Root Development of Lucerne under Varying Conditions of Water 

Supply and Fertiliser. 

Davis, B M New Zealand Journal of Agr%cuUijre, Vol XXVIII, N03, 
p 179-180. Wellington, 1924. 

Experiments were made by the author at Canterbury University 
College on a sandy loam under greenhouse conditions, with the object 
of ascertaining the effects of application of superphosphate on lucerne 
roots. The plants were divided into three sections receiving 15 inches, 
30 in. and 60 in. of rainfall per annum respectively. In each case control 
plots receiving no fertiliser were established. All plants were examined, 
4, 8 and 20 weeks after germination. The results may be summarised 
as follows: 

1. The depth of penetration of the main tap-root was less in the case 
of plants receiving fertiliser than in those receiving none. This applies 
to plants receiving 30 in. and 60 in. of rain, but the contrary for those 
receiving 15 in. 

2. The laterals and the tap-root were of a somewhat less diameter 
in plants receiving superphosphate than on the control plots. No regular 
difference was observed as regards relative diameters of cortex and conduct*^ 
ing tissues. 

3. There was an increased amount of root developed in the surface 
soil when fertiliser was used. The reverse was observed for the 20 week 
plant. 

4; Superphosphate did not result in an increase in the tot 4 root. 
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production, but exercised a depressing effect when combined with heavy 
or light rainfall. 

5. The efficiency of the roots judged from the “ uututivo efficiency 
index ” with 30 in. rain was not altered by an application of superphos¬ 
phate, but was considerably so in the case of 15 in. iuid bo in. and to ap¬ 
proximately the same extent in both cases. This was especially noticeable 
when the fertiliser was used. 

A measure of the relative efficiency of the roots may he obtained 
by dividing the weight of the foliage produced by the total length of root 
laterals 

6. Superphosphate adversely affected the germination of the seed. 

M. Iv. Y. 

621. Lucerne Associated with Wheat Cultivated as a Hoed Crop. 

POGGI, T. Tecnica frumentaria. II Colhvatore, Year 70, No. 15, pp. 457. 
438. Casale Monferrato, 1924. 

The School of Practical Agriculture at Pescia (Province of IvUcca), 
has solved the problem of cultivating wheat as a hoed crop with lucerne 
growing in between. , The wheat is hoed and moulded up early in order 
that the moulding-up process may be finished in March, and the lucerne 
is sowed in the furrows that have been produced by the moulding up. The 
lucerne comes up well, and after the wheat has been harvested and at the 
stubble cut, a fine field of lucerne growing in strips has already been ob¬ 
tained. Hoeing is done transversely, i. e., perpendicularly to the strips; 
in this way, the ground is leveUed and the lucerne is moulded-up; which 
makes the crop grow vigorously so that it quickly covers the whole autface. 

P. D. 


622. Lucerne as a Protection against Fire. 

GeSBnwood, P. W. New Zealand Journal of Agriculture, Vol. XXVIH, 
No. 2, p. 103. Wellington, 1924. 

The value of lucerne as a fire-break was strikingly demonstrated at 
Marlborough (New Zealand) quite recently. The wind carried the fire 
directly toward the Dmthma grassland but thanks to the intervention 
of a lucerne field it was possible to keep the fire under control. In drier 
astricts where grass-fires are liable to occur, the establishment of protection 
bdts of lucerne is well worth the consideration of the farmers. 

M. L. y. 

623. Lupin Gidtivatlon and its Advantages, 

,T. — Versammlung 2x0: Hehung des Lupinbaues. Miteilmgen DetOseken 
Landtmrtschafis-Gesellschaft) Part 10, 1924, pp. i6i-r6a. Berlin, 1924. 

.. JX. — MffsrOBRRC (Tiersmehtinspektor) Sorteabaa. Dfingungs and Bria- 
' yeisache mit Lupinen. Ibidem, IPart 16, pp. 300-302, BerHn, 1924, 

, - In February 19 ^, a Conference was held at lerHa at whkh the 

.^vantages.of wldvatfag lupins 'and «be the area 
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tinder this crop formed the subject of discussion. The opinions expressed 
by a few of the speakers on this occasion are here quoted, 

Bpnsing (Danzig) referred to recent experiments in the cultiva¬ 
tion and selection of lupins and stated that these plants can be cultivated, 
not only on sandy soils, but also on richer soils, where also they produce 
heavier yields Any risk of failure owing to the nature of the crop can be 
prevented by a careful selection of the varieties. There are a large num¬ 
ber of local varieties which should be studied with reference to different 
conditions, and the choice of appropriate methods of cultivation, autumn 
ploughing, little working of the soil in spring so as to preserve the soil 
moisture, early and copious seeding 

The production of lupins of low alkaloid content by means of selection 
is a matter of great importance. The question of the rapid ex±ension of 
lupin growing depends entirely upon selection. There exists an enormous 
number of varieties that have arisen from crossing, spontaneous mutations 
and hybridisation. The cultivation of lupin varieties with low alkaloid 
content has shown that this character is not always fixed. This is a 
point which could be systematically studied when more information has 
been obtained respecting the nature of the poison, the methods of deter¬ 
mining the amount present and the relations existing between the alkaloid 
and the albuminous matter. 

D*^ ZoRNEE (Neu Hacoczi) afterwards discussed how far a deficiency 
in albuminous substances could be economically combated by growing 
lupins, which suit all animals and are of conspicuous food value for they 
supply a forage with a high protein content They are also an economical 
crop, as is seen by comparing the yields of oats and lupins and the re¬ 
lative cost of cultivation. 

The advantages of harrowing at the time of sowing and the necessity 
for more exhaustive researches on the thickness of seeding etc. were other 
matters upon which much stress was laid during the Conference. 

II. — After enumerating all the good points of the lupin (very high 
albuminoid content, power of enriching the soil for the benefit of the sitcced- 
ing crop, heavy yields obtainable on poor, sandy soils), the author lays 
stress on the fact that the best method of preventing the plant, which is 
very susceptible to bad weather, suffering from low temperatures, is to 
sow early so as to insure an early harvest. 

Special efforts have been made to create new varieties and select 
early, hardy and highly productive local vaneties. As an instance of what 
has already been done m this direction, mention maybe made of the cultural 
experiments conducted with different varieties in 1923. April was chosen 
as the best month for sowing; the seeds were sown at a depth of 2.5 
cm, to 3 cm. and at the rate of 120 to 130 kg. per hectare, light 
sowings being made of the yellow varieties and heavier sowings of 
the blue 

Dupins sown at the beginning of April take 20-25 days to come up, 
but if the Seed is planted at the commencement of May, it germinates 
in 7-9 days. Flowering begins as a rule about July, the yellow varie¬ 
ties and the white Belbe variety flower latex and sometimes do not reach , 

. im 
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maturity The crop is harvested from the middle of August to the begin- 
iiing of September, 

The yields obtained, together with the names of the exjx‘rimeul sta¬ 
tions, the nature of the soil and sub-soil and the preceding ciop (in* given 
in a table. 

As regards seed-yield, the red Meikel lupin dearly mnks in si. It 
is followed in order of merit by the blue Hoemei lupin, the blue local 
lupin, the white Kofahl lupin and the yellow Belbe variel}^ 

As an instance of the crops produced, refeieiice may be nnule to the 
red Merkel lupin high yield of 31,61 quintals per hectaie at Weihanste- 
phan when sown after spring barley, while 24.629 (piinlals p<‘r heclate 
were obtained from blue Silesian Handelsaat '* planted (Ui a light soil 
with permeable sub-soil and following potatoes. 

In addition to possessing the defects above relctre<l to, hi]>ins often 
grow slowly after the formation of the 4th leaf, Hence a hiiilabie fcrti- 
Hser should then be applied to increase the vigour of the plants. Matt- 
urial eKperiments have been made with potash, phosphoric acid and nitro¬ 
genous fertilisers ; a summary of the results are set forth in a tabic himilar 
to the preceding table. These experiments prove the gieat importance 
of potassic salts On the other hand, favourable rcsulth were only ob¬ 
tained in one case with phosphoric acid. The cxplairatitin is to be 
found in the fact that owing to the acids secreted by their roots, lupins 
have a great power of assimilating the soil phosphates. Therefore, 
phosphatic fertilisers should only be used for very poor soils. It was 
also found by experiment, that the inoculation of the lui>iu seeds with 
active root-bacteria is more satisfactory and less expensive than the ap¬ 
plication of nitrogenous fertilisers. Such inoculation should always be 
practised on new soils and soils upon which lufnns are seldom culti¬ 
vated. 

The treatment of seed with a view to protecting platits from crypto- 
gamic diseases has also received considerable attention of late yvtm» 

The compounds used for this purpose, which have generally u memury 
basis, not only destroy fungi, but also increase the yield by Htinmlaling 
the lupins. The results obtained with these com|KntndH arc, howi‘Vt*r, 
very variable as the author shows in a table. The character of Si>ii 
appears to have much effect on this stimulating action. Further experi- 
ments are still in progress. E. D. 

624. Soya as a Forage Plant for Dry Countries, 

S^oniAKO ]sr Osservazioni e considerarioni su la coirivari4>ne delta 
soia come pianta fotaggera nel Mezzogiorno. JUivi&ta di Year 1, 

No, 3, pp. 69-74, hgs. 4. Portici, X924. 

The author has giown soya experimentally in the R. Istituto Zoo- 
tecnico of Bella (Province of Potenza) at an altitude of 450 nu The 
plant was sown on May after beatis and foEowing on ploughing to a 

depth of ao cm; it was harvested from the b^maiiag of Augtwt to the 
middle of Septemhet, the seeds proving to he a taistoee of 4 different 

[«**] ' 
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varieties; twenty crops were obtained witbont manuring, inoculatiod, 
or any special cultivation operations. 

The plant succeeded well, although during the 4 months of its vege¬ 
tation no ram fell. As its seeds are dehiscent, they sow themselves and 
thus leconstitute the meadow. 

I^rom these results the author concludes that soya can be cultivated 
as a forage crop in South Italy without interfering with the ordinary crops 
or rotations, for it only occupies the ground for a period during which 
no other herbaceous plant can, as a rule, be counted npon for a certain 
crop. He therefore strongly advises the extended cultivation of soya, 
not only as forage, but also as a pulse crop. F. D 

^^5 Korean Lespedeza a Valuable Forage Crop* 

Science, Vol. TIX, No 1829 p. XV (Supplement) I^ancaster, Pa 1924, 

A new plant known as Korean lespedeza has recently been introduced 
into the United States and is likely to prove a valuable forage crop* 
This species resembles to a large extent the Japanese lespedeza, but 
whereas the latter dislikes long summer days and does not produce 
seed much further North than the Ohio river, the Korean variety on the 
contrary seeds well in the North It thrives well and should be of much 
economic importance. M 1 / Y, 

626 Elephant Grass in Brazil* 

Sobre o capim elephant Chacaras e Qumtaes, Vol 29, No. 3, pp 232- 
233. Sao Paulo, 1924. 

The experiment of growing elephant grass {Penmsetum purpureum 
Schum ;syn. P. Benthamti Sten.), in the Estagao Esperimental de 
Agrostologia '' has been very successful, for the plant proved of very rapid 
growth, while it adapted itself to the most different soils, provided they 
were dry. Dr. C. Spixz of the above Station has made two analyses, one of 
plants 2 m. high (7 weeks after the first cut and before the flowers appear), 
and the other of plants 1.20 m, in height. He obtained the following per¬ 
centages from the first analysis. water 85 — cmde ash 1.39 — crude 
protein 1.37 — ether extract 0 28 — crude fibre 4.61 — N-free extract 
7.35 The figures resulting from the second analysis were respectively 
92 5 — 1.23 — I 52 — o 20 — I 77 and 2.78 %. 

The plant when fully grown attains the height of 4 m., but it is then 
woody F. D. 

627 Acad A giraffae^ a Useful Drought Resistant Fodder Plant in 

South Africa. 

V:$RDOORN, I C Journal of the Department of Agriculture, Union of South 
Africa, Vol VIII, No 4, pp. 414-416, plates i. Pretoria, 1924 

The leguminous plant “ Kanieeldoorm {Acacia giraffae) is found in 
the sandy regions in the northern part of the Cape Province, on the basalts 
of the Transvaal, in Bechuanaland and in South West Africa. 





636 


AGSICtUtimAI. IHt«I<UiQ'aiirC!Xi 


Tbe whole pods may be ground to a fine meal, which is very palatable 
to stock, but should be fed after milking and not before, us the flavour 
is to a certain extent transmitted to the milk. 

All analysis has shown the following composition : 



W.i(« 

Ctudt! protein 

Kvt 

Crutlo fibie 

A4tl 

Catlxjhvdi it< 


% 


% 

% 

% 

% 

Huskb 

.^■54 

a.84 

096 

30.69 

7 -t >5 

48.0.2 

Seeds 

I7.4O 

28.81 

7-95 

ii.88 

4 oH 

41.82 


The fact that A. giraffaa is a drought resistant plant rc(|uiring little 
cultural attention should be noted The young seedlings will not establish 
themselves in dense shade. The trees are often found in groups owing 
to the fact that suckers are abundant. 

According to the reports of the Vorest Department the heaitwood, 
which alone is valuable for timber, only appears to develop when the tree 
has reached a considerable age. The sapwood rots quickly, an<l the tree 
can therefore be used solely for firewood. M. 1^. 

Indiistnal Crops, 

628. Cotton in French West Africa and Togo, 

I — Replies to the Cotton Questionnaires of the International lnsUtuh\ 
with the most recent data available from the various colonies. 

II. — Communications from Ills Pkcellency the Adminislrator of tlu‘ Mim^ 
dated Territory oX Togo (French), dated 1 June and i Sepleinbei !t)2p 

III. — Immanuel PKl/nrCRAY, Notre Domauw Coknuai V r/Aiti<[ue CVoiden- 
tale francaise (Paris 1923), p, 24 and p. g6. Mission Bcluna\ « hes Irrigations 
du Niger igzi et 1923 », p. 124 be Togo. 

IV — Institut Colonial de Mavscilk, Les Valuers (\>lonmHx, No. 217, 
33 February 1923, p, 409; No. Mig, 3 March 1924, p. 140 and No. 282,2 Juno 
1924, pp. 341 to 350. 

V. — KiGAunT, P. ba solution urgentc du prohl^me cott>uuu*r t‘t la mise 
en valeux du Soudan fttunjais, BMetin de la SocidU (i*emo%mgemgU pour i*In 
dustne naiionale, Year 123, Vol. 136, No. 2, pp. 140-156. Purls, 1924, 

VI. — Dybowski, J. But la culture du coton dans rAftkpM» 

fran^dse Compfes Rendus de l*Amd 4 mie d^AgricuUwe d$ Frames 
No 9, pp. 321-325. Paris, 19^4- ™ 

VII. — The Cotton Growing Countries, International Institute of Agri¬ 
culture. Rome, 1922 

I-IV. — This dependency of France comprises a number of adjacent 
territories, differing among themselves in climate and character of vegeta¬ 
tion and also not less in the types of population which indude several 
separate native races. 

The aggregate area is about 3,740 thousand square ldlometre.s. Of 
this imnxense surface, the Territory of the Niger covers some 1,200 thousand, 
and the French Soudan (also aligned with the Elver Niger) accounts for 
another 900 thousand, while Mauretania comprises some 400 thousand 

im] 
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square kilometrevS. About two-thirds of French West Africa are, therefore, 
included in these two colonies, for the most part very sparsely inhabited, 
excepting in some districts of the nver valleys The remaining areas, 
in all about 1200 thousand square kilometres, are withm the colonies of 
the Senegal, French Gmnea, Ivory Coast, Dahomey and Haute-Volta. 
The mandated territory of Togo does not, strictly speaking, form part of 
the region known as French West Africa, but is treated in the same volume 
by M. PEnnERAY, it adjoins Dahomey and has some special importance as 
a cotton grower, so that its 52 thousand square kilometres may be consi¬ 
dered in conjunction with the neighbounng territories, for the present 
purpose* 

The centrally placed dominion of French Equatorial Africa has large 
possibilities as regards commercial cotton growing, but in the absence 
of transport facilities from the remote shores of Lake Tchad, this great 
extent of terntory must be considered as outside the scope of the present 
essay. 

Cotton has been cultivated during a very long period in the French 
Soudan, in Senegal, in Central and Northern Dahomey and m the upper 
districts of the Ivory Coast Colony. 

The natives have always, woven it for their own garments and the cul¬ 
tivation was, on several occasions officially encouraged by successive con¬ 
querors in the Soudan. When it became a matter of some importance to 
utilize and to amplify existing sources of cotton supply, the French 
Government took the question in hand ,* the suitability of considerable areas 
in these regions was expected to allow the development of cotton production 
with the ready aid of the natives on a sufficient scale. The experience 
gained by experiment on this basis, was however, unfavourable; as regards 
any great development of production, the indolence of the black races 
was an insurmountable- obstacle, the tendency being always to limit the 
yields entirely or almost entirely to their own needs. 

Even in the case of groundnut cultivation, which requires but little 
labour, the same difficulty was encountered. Cotton growing demands 
much greater assiduity than groundnut cultivation, if it is to be made a 
commercial success by providing for export requirements. 

The indigenous cotton plant is a perennial and very prolific The 
crop results are, however, poor, as the bolls aie small, while the unel/en 
character and frequent shortness of staple are also serious drawbacks. 

It is true nevertheless, that the indigenous cotton of Dahomey and 
the Ivory Coast Hinterland has merits of its own. The lint is very white, 
and some spinners appreciate it highly. A letter from Belfort (France) 
addiessed to the AcadSmte d\igricuUure and published in Cahms Colmiam 
of 3 March 1924, p. 140 expresses the view of an expert in the following 
terms. 

, It is stated that Dahomey, without irrigation, produces only harsh, 
rough cotton which does not please spinners except for fabrics of mixed 
cotton and wool. I have used Dahomey cotton for many years and have 
succeeded in obtaining yarn of a quality surpassing that produced from 
ordinary American cotton. The Dahomey staple is somewhat rough. 
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but lias both length and strength My experience of African cotton is in 
favour of the unirrigated cultivation in Dahomey of selected native cotton, 
not hybridized, in preference to irrigated exotic strains. I am of the opinion 
that it would be well to discourage the importation into Dahomey of 
American seed, which might militate against production of the iiatninl and 
satisfactoiy qnahties of native cotton 

In No. 282 of Cahers Colomam (2 June 1924, pp. 342, 3.13) it ap])ears 
from the circular of 15 March 1924,issued by the Govenioi General of 1%‘iich 
West Africa, that the piocedure just mentioned is recommended oflicially, 
and that the facts are substantially as stated from Belfort 

The Governor General adds that the indicated seleclion of type is 
practicaole only where the native takes an interest 111 obtaining good Je¬ 
suits from his crop. At present agiiculture is very elementary in many 
parts of West Africa, the plough is not used, a small hoe being employed, 
capable only of surface work. Efforts are in piogiess in some districts 
towards bringing into use all practicable improvements, t>ut the Ciovernor 
General does not seem very hopeful of any immediate results in Dahomey 
or the Ivory Coast Colony. At present, with the small size of the boll, 
and the low yields of lint in ginning, the production of cotton is not more 
than 30 or 40 pounds per acre. Transport is nearly all by poticiage so 
that the expenditure of time and labour in carrying cotton to a nuirket 
must be a formidable item in the cost of production. The Governor Geti** 
eral recognizes that the extension of cotton growing in such circumstances 
can only be effected by persistent official encouragement; the natives al¬ 
ready obtain quite sufficient cotton for their domestic requirements, and 
are accustomed to ginning and weaving for themselves, making conunou 
cloths of 3% to 4 yards in length, sometimes these cloths clmnge hands as 
local currency, but are not usually offered for sale at any market. The 
Governor does not encourage the continuance of experiments with American 
seed in Dahomey, as former trials have had no permanent success. 

The mandated teiritory of Togo, which adjoins Dahomey, has i*xperi* 
enced a series of developments in cotton growing that are u!ri(|ue. tinder 
German rule, experiments in cotton production were not, .it first. succc'ssfiiL 
The Administration began the work with negro managers brought over 
from the United States : these peoples soon found that the meihocls whieli 
they had always employed were quite inapplicable in Tog«>; information 
schools were then opened, but also proved a failure, as tlie pupils would 
not carry on cotton growing when they returned to their villages. It 
was only in xgi2 that the School became an experiment farm, ami work 
was begun with Gossypium barbadense (Sea Island) cotton, carefully fol¬ 
lowed up by selection of seed among the improved experimental plants. 
The exports up to 1914 were chiefly of native cotton, and averaged about 
xioo thousand pounds annually, while just before the war the Sea Maud 
crop came into use. This type has been persistent in the territory, but as 
no new strain of seed was developed during the war, gradual hybridization 
with native cotton plants was inevitable, and Togo Sea Island cotton 
has an average staple of about x % inches, as compared with West Indiaii 
Sea Island of nearly 2 inches. The German Imperial Oovmment appears 



CROPS OP TRMPRRAOJP AKD ^TROPICAI, COtTN^RIEiS 


639 


to have aimed at the establishment of fine exotic cotton in Togo, and eight 
ginneries were btiilt by them in difierent localities. In 1921, the French 
Administration inangtiiated a new experiment farm and in 1923 a control 
was established enforcing a strict selection of all cotton brought to market. 
Planting takes place in June, the cotton is in flower in September, and pick¬ 
ing begins in December, 

The eSect of control on carefulness in the gathering is noticeable. 
The view is held that the use of motors for ploughing, as well as transport, 
is the most practical method of extending cotton growing in Togo labour 
is not plentiful, and the tsetse fly render the employment of cattle almost 
impossible 

About 20 per cent of the whole crop is said to be the quantity utihxed 
for weaving by the natives themsel\es according to the estimates furnished 
by the Administration The high prices of European textiles, rendered 
unavoidable by the dearness of cotton, gives a considerable impetus to 
local cloth manufacture in the villages. For the greater part of the in¬ 
formation on Togo, acknowledgments aie due to His Excellency the Ad¬ 
ministrator of the Territory. 

The foiegoing details have been devoted to cotton growing in the ter¬ 
ritories under French rule in the Gulf of Guinea, and reference may now 
be made to the valleys of the Upper Niger and Upper Senegal Kivers, 
known as the French Soudan. 

Here the problem is stated concisely in the circular of the Governor 
General of French West Africa, of 15 March 1924 and already mentioned 

His Excellency remarks as follows, 

It IS a matter of the deepest interest to ascertain the practicable 
extent to which irrigation can be utihzed for cotton growing in the Great 
African Valle5^s.'’ 

In Nigerian lands, cotton is everywhere to be seen where -vegetation 
flourishes. There is plenty of heat for its growth, but to the northward 
the rainfall is often deficient, and becomes almost non-existent as the Sahara 
desert is approached. 

AH along the river valley irrigation would he a great boon. One of 
the principal conclusions reached by M. B&imX, Director of Public 
Works, in French West Africa deals with the possibiHty of adapting the 
Niger seasonal floods to the requirements of cotton growing, by means 
of irrigation works at certain points on the course of the river. M. BtvsME 
has gained practical experience in the Niger Valley during a number of 
years and, apart from projects of development in that region, has also made 
preparations for carrying out works of a similar character on the Senegal 
River 

Some particulars as to progress already made may be of interest at 
this point. 

Les CaUm Colomaux of 20 February 1923 reports an address given by 
M. Marcel Htrsch, Director of the “Compagnie de Cultivation cotonni^re 
du Niger to colonial members of the Chamber of Deputies. He said that 
the number of workers employed by the Company on the land was then 
2515; the Company bad to experiment at first by planting, in 1921, r50 
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acres with cottoa, but it was in October and too late in the year, and the 
result was only 15 tons of seed cotton. In 1922, 1250 acres were planted 
in March and this proved to be too early, but 150 tons of seed cotton were 
obtained; in 1923, nearly 4000 acres were planted and the yield expected 
was 600 tons foi seed cotton, or about 400 thousand pounds of lint. He 
hoped to go on doubling the area year by yeai, so that by 1930 there would 
be a considerable crop. 'Xhe Institute is now informed by the Government 
of the French Soudan that 75,000 acres are under cotton in that colony, 
and that the total yidd 1923 was 1200 tons (2640 thousand pounds) of 
lint. This includes the plantations of other companies as well as those of 
the Niger Company, and may possibly cover native crops also. The 
Niger Company has locations at Dire, near Timbuctoo, at Sania and else¬ 
where. 

To return to the important circular of 15 March 1924, the Governor 
General announces the inauguration of a " Service des textiles ” lor French 
West Africa. This Service will proceed to investigate the lie.st inetltods 
for the production of cotton intended to aid in supplying the requirements 
of France, Preparations for the installation of hydraulic apparatus and 
other irrigation measures are specially contemplated. The Service will 
have control of the experiment and selection farms for all inwstigalions 
dealing with textile production, and of the inspection of textiles intended 
for export. Ginneries, which are now very few in number, and cottoa 
presses are to be established in the French Soudan, in the Haute-Volta, 
in the Ivory Coast hinterland and in French Guinea. In the native cotton 
districts, experiment farms of 500 acres each are to be set up for the training 
of foremen and other skilled workers as cotton specialists, and for the se¬ 
lection of the most promising varieties and the consequent distribution 
of suitable seed. 

American cotton seed will not be introduced afresh into Dahomey, the 
Ivory Coast and Guinea, but will be encouraged in the Soudan and the 
Haute-Volta, as the native cotton grown in these two colonies is comdered 
to be defective in some attributes, and a judicious selection of American 
and Egyptian varieties may be of gieat advantage. The high cost of 
transport, even by rail, from the Niger Valley to the Wist Coast ports 
renders it most advisable to concentrate on production of good qualities, 
since the charges on low priced cotton are almost prohibitive, except when 
cotton is dear and scarce. 

It may be remarked that the proposed irrigation works on the Niger 
end Senegal rivers would he of untold benefit to the population, quite apart 
frean any question of cotton crops. An adequate and constant supply of 
water would transform a serai-arid region into an extremely fertile province, 
where famine or even scarcity anight be ended for gOTerations to oome. 
' (/, y. — The area in French West Africa, which is best adapted to cotton 
^Xxwing covers the whole of the Upper &n^al and the Upper Nhjer as 
far ^ 'Mmbuctoo and in particular the district included Iwtween the river 
and its tributary, the Bani, on the right bank. The ptoduM of this region 
can easily find an outiet by the river mutes and, the two railway* by whMk 
it is connected with the ports of Bater and Konankry on the Atbrntte. 

{ssil , ' '' ■ '• , 



CROPS OP JUm mOPICfUt* COOTT^I^RIPS 


64X 


The public authorities are anxious to exploit this district and have 
prepared an elaborate scheme for the adaptation of the Valley of the Upper 
Niger for purposes of growing cotton by irrigation methods, but the work 
would take thirty years to accomplish and this is considered too long. 

M RiOAun is of opinion that irrigation is not suitable for the whole of 
the area. Comparisons with conditions prevailing in Egypt, where there 
is hardly any rainfall, are misleading : up the nver from Sausanding on the 
Niger over the whole district to the S W of the town and between the 
Niger and the Bani there is a rainfall of 750 mm. annually, which is practi¬ 
cally sufficient for the native varieties of the cotton-plant. Below Sausand¬ 
ing the rainfall is less but the deficiency can be made good by watering 
and the use of the pumps, a system which is easily and rapidly established. 
Watering is already successfully employed upon the area granted to the 
** Societe de culture cotonniere du Nigerat Dire near Timbuctoo. 

In the author^s view, to obtain a speedy result, it is necessary to continue 
the dry cultivation method for the cotton-gtowing, but at the same time to 
introduce improvements as regards yield and quaUty. Such improvements 
can be obtained within five to seven years if attention is paid to the following 
points: 

(l) Individual selection of the local varieties ; (2) the crossing of local 
varieties with early American varieties ; (3) the establishment of a Service 
for phytopathology, entomology, disease prevention and fumigation. 

VI. The Academie d'Agriculture de France’" decided at its meeting 
on the 30th January 1924 to call upon its section tor special crops to summon 
a Commission to advise as to the steps, which in its opinion should be taken, 
to secure that as soon as possible the French Colonies should produce 
all the cotton required for the national industry. 


Expofts of CoUon [lint) from French West Africa and Togo 

(in Uiotisaad pounds) 


Yeats 

ftom UalionLey 

from tlie 

Ivory Coast 

from Senegal 

from the 

French Soudan 

from Togo 

1914 

297 

162 

■ 

... 

,. . . 

3:915 

151 

209 

~ 

— 


1916 

219 

788 

— 

— 

755 

1917 

226 ' 

326 

— 

— 

1004 

1918 

775 

957 

— 


578 

1919 

295 

731 

50 

—- 

1281 

1920 

319 

459 

54 

34 ; 

781 

1921 

924 

135 

134 

47 

1584 

1922 

— 

156 

210 

69 

1496 

3C923 

—rw 

546 

671 

308 

I68S 


The Commission met on the X3th February 1924, when the following 
conclusions were reached and adopted by the meeting: 

(i) The method of cultivation without irrigation is of real value 
in existing conditions and at present prices, and should receive all posrible 
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encouragement in those areas where the rainfall is sufficient to ensure a 
good growth of cotton. 

(2) According to the present state of knowledge of the quebtion, 
the irrigation method of cultivation appears in all the circumstances to l>e 
the process best adapted to secure for French trade the amount of raw 
material required. 

Some data of exports in ginned cotton (lint) are given 
above. 

J. H. H. 

629. Cotton Culture, 

Tayi^ou, H W (Tobacco and Cotton Fxpert). Bulletin No. 400, Depuilment 
of Agriculture, Rhodesia, pp 15, plates 2 Sahsbury, Rhodesia, 192*1. 

The bulletin draws attention to the annual decrease in the carry over 
of cotton, due chiefly to the reduction in the American output. Mention 
is made of the various parts of the British Empire in which cotton may 
be introduced, or more extensively grown, 

A detailed description is given of the climate and soil required for the 
crop, soil cultivation, seed selection, planting, thinning, picking and pre- 
paration for market. 

W* S. C. ^ 


630 Cotton Growing in the United States. 

BAmunux, O. Ea Culture du Coton aux Etats-XJnis. BuUeiin AgricoU dfw 
Congo Beige, Vol, XIV, Nos. 2-3, pp, 215-359, figs. X05, tables 3 » bitffio- 
graphy Brussels, 1923. 

As a result of special investigations, the author presents a complete 
survey of the cotton situation in the United States. This descriptive 
work includes observations on classification, distribution, climate, soil, 
manures, rotation, cultural operations, yield, economic questions, diseases 
and pests, selection, ginning, pressing, packing, trade stuti(lar<ls and the 
use of by-products 

M. E. Y. 


631. Cotton Cultivation in Madagascar. 

Rkynibr (Chef du Setvicede rhydrauHque agricole). Ea Culture du coton, 
Rapport de tournee dans TOuest et leSud-Ouest. Madagmaf H D 4 pm 4 anm. 
BuUeiin of 3rd and 4th Quartern of 1923, pp. X59-X73, map. t Tananariyo, 
X923 


The author gives a complete account of his mission. His report is 
divided under the following heads: object of mission, itinerary, condi¬ 
tions of economic cotton growing, observations made in course of journey, 
deductions from these observations, character of experiments to be made, 
areas ^stdtable for planting with cotton, labour, 

' ' m. 
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632. Wild Fibre-producing Plants and the Spinning Industry in 

South Africa* 

Maci^AGAN, R F The South Afncan Journal of Industries, Vo\ VII, No, 4, 
PP- 303-210. Pretotia, 1924 

Over 30 different types of fibre producing plants have been found 
growing wild in South Africa, but hitherto the spinning value has not 
been extensively developed and many have been overlooked commercially. 

The author confines his description to those better known and which 
offer definite commercial prospects viz, Hzhscus Cannahinus, Cannahnus 
sakva, Linum usiiatissimum, Phormtum lenax, Furcraea and Agave s^sa- 
lana In each case details are given as to distribution, production and 
yield, and market value, and full cultivation details are given with reference 
to sisal and furcraea (soil, fertilisers, planting, harvesting and cutting, de¬ 
corticating), including an estimate based on average conditions of the 
capital required and the probable profits from a plantation of 2000 acres. 
This can be briefly summarised as follows . Capital £30,000 ; total profit 
in 10 years £ 75 000 ; total average 25 % per annum or 15 % after al¬ 
lowing a return of capital over ro years. Observations are made on the 
cordage spinning industry associated with furcraea and sisal. 

As regards the market value of the types discussed, the figures given 
refer to the import value at the Umted Ehngdom ports. Hibscus £21 -10 s 
per ton c. i. f.; Cannahnus £66 per ton; Lmum, L. 90 per ton, Phor- 
miuMf I/. 32 per ton ; Sisal and Furcraea, £30 per ton. 

Amongst the other useful wild fibre plants mentioned as common in 
Natal and Zululand are included the following:— Ahuhlon mdkcum, 
Corchorus tnloculans, Dats coHmfoha, Comphocarfus physocarpus, Grewia 
caffra, Hibiscus gossypinus, H, physaloides, H Sahdanfa, Lastosiphon 
amthylloides, i. macropetalus, L. metsnerianus, Pavoma columella, P ma- 
crophylia, Peddua afncana, Sida capensts, S carpinifoka, S. cordtfoha, 
S. fhombifolia, Syncolostemon denstflorus, Tnumfetta efusa, Tr. pilosa, 
Tf, fhomboidea and Ur eta tenax. 

M. h y. 


633. Oleiferous Plants of Indo-China. 

Crevoso:, Ch. Catalogue des produits de ITndochiue. Mati^res grasses, ol^a- 
gineuses (huiles concretes ou de consistence mconnue). Bulletin iconomique de 
Vlndochine, Year 27, No 164, pp. 37-77, figs Hanoi, 1924, 

A study of the following plants of Indo-Chma that yield solid oils or 
oils of unknown consistency. The author gives their area of growth, method 
of cultivation, yields, various uses, etc. 

Cashew-nut, Anacardium oocidentale, Barringtoma speciosa and B, race- 
mosa, Carapa moluccensis, Celastrus paniculata, Chaulmoogra (Hydnocarpus 
anthelminthica), Gymcardia odorata, Taraktogenos Kurzii, Cocopalm {Cocos 
nucifera), Oil palm (Elaeis guineensis), Hernandta ovigera, Deccan hemp 
(Hibiscus cannahnui), Lindera tonkinensis, Bassm Pasquien, Bassia eduli$. 
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Irmngta malayma and J, OUv$n, PUtosponm peniandrum, Matigosteen 
[Garama Mangostam), Persian lilac {Meha azedarach), ISfutmeg {Myrtstim 
glaucescens), Ranibosteen {NepJielmm lappamm and N. muMnk), Niepa 
bark {Samadera indtcc^^ Kaniala {Mallotus harhatm), SkrcMlm foeiida, 
S. Taniermdo {Tamarindtis Chinese tallow-tree [SHUmgm nehi- 

fera)^ Tnadica cochin-chinensis, Pongamia glabra, Gamboge [Garcinki, camho^ 
d%emts), Horsph%eld%a try a, Erodta fraximfoha, Litsea sehifera, Soapnnt tree 
(Sapindus Mukorosi), SUrmlia hychnophora, R. I), 

634. Cultural Conditions and Productivity of the Olive. 

S PEa'Ri, L Alcane considerasdoni snl rapporto fra coudizioni colturali e 
produttivita delPolivo Le hiaztom Sperimeatali Agrctne UalianCi Vol, I^VI, 
Parts x-2-3, pp T45-151. Modena, 1923. 

Two theories have been suggested to account for partial or lota! ster¬ 
ility in olive-trees : (i) that the olive is pleomorphic as regards flower 
distribution, ^ome trees bearing monoclmic flowers with normally-developed 
stamens and pistils, others producing staminiferous flowers with mote or 
less reduced pistils, while a third claas of tree bears both monocHnic and 
staminiferous flowers. If this distribution of the flowers is due to ontogeny, 
the phenomenon is wholly independent of any external circumstances that 
may affect the growth of the tree. Hence if an olive-tree is sterile because 
all 01 a majority of its flowers are staminiferous, the only course for the 
grower is to graft upon it scions taken from other trees producing normal 
pistillate flowers 

(2) the second theory denies the existence of the above three classes 
of trees, but attributes the sterility to the relatively early arrested <!cvelop- 
ment of the ovary, a phenomenon what occurs without distinction in the 
case of all olive-trees whether wild or cultivated, and independently of their 
good or bad vegetative conditions. 

The number of flowers that ate sterile from insufficient development 
of the pistil varies according to the individual and the variety and even in 
the same tree under different nutritive conditions. 

The author brings foward the following facts in support of this second 
theory: (1) the exclusive production of staminiferous fiewers can be in¬ 
duced by lessening the transpiration current, or by removing all the leaves 
from the flower-bearing branches as soon as the floral buds unfold, or by 
exposing young trees in pots to prolonged drought; (a) the distribution of 
monoclittic and sterile flowers respectively on the same tree and on the 
same branch reveals the connection between the transpiration current and 
ovtfle development. Thus the smallest number of staminiferous flowers 
is invariably found on the highest branches and the ovule is normally 
developed in the terminal flowers of the inflorescences and at the end of 
the small branches; {3)^ an excessive production of sterile flowers occurs 
chiefly in southern regions with long periods of draught, but where the 
soil is sufficiently supplied with water, even in the summer, the proportion 
between nmnoclinic and staminiferous flowers normally remains above i; 
(4) staminiferous flowers occur on the plant in maximuhi numfcw 



CBom 03? tbdpxcai, cOxmtBms 645 

that alternate during periods of unequal length; (5) neglected olive-trees 
that have become sterile can be restored to productivity by systematic 
and continued working of the soil combined with pruning and manuring (i), 

F. D. 


635, The Effect of Associated Crops on the Productivity of the Coconut 
Palm. 

CoiURElRA Afonso P Planta9des mixtas e o sen efeito na produtividade 
OuUmmaf, Year 65, Nos, 4109, 41 ii, 4112, 4113. Margae (Portuguese India), 

19:24 


It is rare to find in Portuguese India plantations of coconut palm 
which are not associated with various fruit trees of medium or large size 
Mango {Mangtfera tndica), Jack tree {Artocarpus integnfolia), Spondias 
mangzfera, Thespesia populnea, Odina Wodien, Banyan {Ftcm %%d%coi)^ 
Ftcus Benjamtna, F, retma^ F. glomeraiaf Cashew nut {Anacardtum ooct-- 
deniale), etc. 

The opinion is generally held that apart from the profit given by 
these species, their planting between the lines increases the production of 
the coconut palms to which they act as shelter trees; they also drain the 
soil by their roots and serve as a defence against the attacks of pests and 
parasites. 

The author discusses this opinion on the evidence of crop accounts 
covering long periods for plantations, which are partly promiscuous and 
•partly of palms only and of an inquiry made by him with the principal 
owners of palms at Goa. 

In the light of the data collected he concludes by discouraging promis¬ 
cuous cultivation, which not only has none of the advantages attributed 
to it but has also several disadvantages ■ obstruction to tillage, manuring, 
green manuring; the soil always shaded, with the consequence that the 
surface is always damp and the palms form superficial roots, which ren¬ 
ders them less fitted to stand the dry season; greater liability to diseases ; 
late bearing. 

Between the rows of cocoanut palm annual herbaceous crops, or crops 
which occupy the ground for a part of the year only, may be grown; 
but not tree crops; such is also the opinion of numerous competent per¬ 
sons from the Jesuit Father who wrote the '' Arte palmmim, pm um 
Padre de Companhm de Jesu$ probably about 1783 (the work was pub¬ 
lished for the first time by the “ Imprensa Nacional in 1841) to H. 
C. Sampon {The Coconut Palm, The Science and Practice of Coconut Cid^ 
tivation 1923); C. W. BAPnEOT {Cooontd Culture ); B. CopEi^Airo {The 
Coconut). 

’ F. B. 


(t) $«e Bracci, I ImeH M fiformot « M SegH ohmU, $p6k^t 

tm 
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636, Description of an Oil Palm Plantation in Gaboon. 

VECTBN, ll (Planter in Gaboon) Devis d’exploitation dn palniii 1 a hnile 
an Gabon. BulUtm de$ Matidfcs gnuses de rinstihtt Cohnutl de AhirsnUe, 
No X, pp To-23 Maiseilks, 1924. 

The author gives a complete account of making an oih3)a1m platitatkm 
in Gaboon and of the {inancial aspect. His paper is divided utidet the 
following heads: method of working the plantation, systematic cnitivaticm 
of selected individuals of Eleais guinmsts with cover-crops of cacao or 
coffee, the industiial preparation of neutral palm-oil. R D, 

637 Oil from Seed of Aleurites spp. and Salvia plebeia In India. 

Parkier, R. N , Raxt, M. G , RoBmXvSON, W. A , and Simonsicn, J b* 
The Indtan Forest Records, Vol X Pt 11. pp i-io, F i pLdc. Delhi, 19-^-4* 

Owing to the misunderstanding which has aiisen with icgaid to the 
occurrence of Aleurites spp. in India and Burma, commonly known as the 
** tung oil tree, a special enquiry has recently been made to ascertain 
the true distribution According to the Range officers* report A . M (mitim 
grows best near water and the maximum altitude is about 1500 ft 
A, Ford%i is mote adapted to a higher range of elevation, and shouhl prove 
more suitable for general cultivation throughout most of the Southern 
Shan States (Burma). Both species are at present very rare in India and 
Burma, but offer no difficulties as to cultivation. 

The authors refer to the confusion which has been made with tht‘ two 
distinct species of Chinese origin., A, Montana andvl. PVfi/ihom which 
the wood-oil of commerce is obtained, and a third species from 8. J apan 
A. Cordaia R. Br. A definite distinction is here tuade both as regards 
morphological characteristics and chemical composition of the oil; the 
oils differ in the nature of the fatty acids ])resent in the form of glyceticles, 

Oil front seeds of ** Salvia phheia*' A description is given td the 
semi-drying oil present in the seeds of the small shrub 5. plebeia to the extent 
of XI % therefore unsuitable for commeicial exploitation. The oils presiuit 
ate glycerides of stearic, oleic, audlittoleic acids. M. b. V. 

638. The Aciulteration of Senegal Gronndnixts by the Admixture of 

Baobab Seeds.] 

CHBiVAtiER, A. (Directeur du bahoratoire cTAgronomic Colonlale). Hnr 
Tadult^ration des arachides du B^^gal pat les graities de baobab. 
im des MatUres Grasses de VInsiUut Colonial de Marseille^ Nos, 11: and 12, 
pp. 402-403, Marseilles, 1923. 

; Consignments of groundnuts in their shells are frequently found to 
be mixed With seeds of the baobab {Adansonia In order to 

,, .cbeci this adulteration, the author suggests that these seeds should be 
bougjit separately. The baobab, a tree that is very common in Senegal 
; and also in the Sudan, has many uses: rope is made from the bark whkdt 
grows again after stripping like the cortex of the cork-oak; the leaves 

» ' [sss-sss] 
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are an excellent vegetable, the fruit pulp is delicious, white, acid and 
floury, while the seeds contain 12.6 % of fat and have a pleasant flavour 
when roasted, so that they find a ready market for confectionery. The 
seeds of Adansoma grandidien, a species of baobab growing plentifully 
on the West coast of Madagascar, are larger than those of Ad^ digitaia 
and contain as much as 60 % of fat. R. D. 

639, Tapping Systems from the Point of View of Latex Production. 

Bi^NorxsBN, B. The Tropical AmcuUun^t, Vol. LXII, No 3, pp. r35-i44i 
Peradinya, 1924* 

The rubber content in latex of untapped Bevea trees vanes from 35 
to 60 % and is seldom under 40 % The content is almost constant for 
the individual tree, and it may be assumed that after a group of latex ves¬ 
sels has been fully developed from the cambium, the production of rubber 
is reduced to the quantity necessary to maintain the equilibrium in the sys¬ 
tem, The tapping cut followed by a flow of latex causes the tree to pro¬ 
duce new latex, which it will continue to do until equilibrium has again 
been reached; hence it is clear that tapping must influence the physiolo¬ 
gical life of the tree considerably. 

The author gives data respecting yield from different methods of tap¬ 
ping, and summarises some of the points to be remembered when choosing 
a tapping system; 

1) Every day tapping gives the cells no rest; hence the number of 
cuts per inch ought not be earned to extremes A consumption of 18-22 
inches of bark is about normal 

2) Alternate day tapping on half the circunference is a milder sys¬ 
tem than every day tapping on 

3) If consumption of bark is taking place at a faster rate than re¬ 
newal, it would be better to change to every other day tapping, than to 
introduce a new cut. 

4) A short cut puts a heavier strain on the cells than a longer cut. 

5) A ** V cut continued for 40 inches vertically puts a smaller de¬ 
mand on the cells than a ^4 20 inches vertically. The amount of rubber 

obtained over a period of 4 years is about the same in each case. 

6) If tapping systems are compared, it is important to keep the same 
number of cuts per inch for each system, and the number of cuts per inch 
ought always to be recorded. 

7) The tapping cut should always be started at the highest point 
of the tapping surface, and brought down to the ground, before a new sur¬ 
face is started. 

8) In order to prevent the spoiling of a tapping surface neither the 
length of the tapping cut nor its direction should be changed, nor should a 
system of new cuts be started until a new surface is opened. 

9) The alteration of the tapping cut requires great cate on the part 
of the management. The alteration is more dlfficultto carry thacough with¬ 
out doing damage, than to alter a system from every day tapping to every 



648 


AOiacTCTinRAi, 


other day, or to exclude the bad yielders from the tapping round, The lat¬ 
ter precaution can never do harm, but alteration of the tapping cut may 
result in harm which may take years to overcome, W, S. G. 

640. Rubber from the Cactus, Poionus Cider* 

Indian Sci&ntific AgrictiltuYist^ Vol 4, No 9 p 336* Calcutta, 1923 

According to the reports received from Cassi in Havana (Cuba), the 
Cacti Polonus Cider Benth should be of decided value in the rubber industry. 

This plant, of Jamaica ongin, grown in any type of soil, can be tapped 
after three months when it reaches the height of 4 ft. The jmce flows 
freely and in density and colour might easily be mistaken lor rubber latex. 
When steamed, it thickens and assumes the gummy consistency of crude 
rubber, and is of superior quality. 

This rubber can be vulcanised and can be employed for all the industiial 
purposes for which rubber is used. The adaptability of this cactus to 
marshy, heavy, light or sandy soils is a great advantage, combined with the 
rapidity of growth. After i year, the plants attain a size of 8 ft. x 3 ft and 
it is estimated to obtain 2 gallons of juice per plant without injury, which 
should give about 10 lb. pure rubber. The ultimate height of the plant is 
about 20 ft, M, h* Y. 


641. Blocking and Thinning Sugar Beets* 

Maxson, Asa C. Loutsiana Planter and Sugar Manufacturer, Vol. bXXlI, 
No. 21, p. 413. New Orleans, 1924, 

Blocking consists in removing the greater part of the beets in a row 
and leaving small groups at regular intervals; in thinning, the beets left 
are reduced to one in each place. Each operation has an important bear¬ 
ing on the yield and quality. It is better not to thin the plants before 
they are two weeks old. 

Spacing: The best results are obtained with a spacing distance of 
X2-14 inches, as the following data show ; 

ni$taMcc Beets Totts |w*r A«c 


8 5 inches 15.75 

11.5 » 17,10 

15.75 » 16,40 

18,00 s 13.60 

23.5 » 9*54 


Wide spaciB^ generally produces a beet low in sugar content. On 
soil of low fertility a slight widening is recommended. Too dose spacing 
on rich ground crowds the leaves and sacrifices root development. Too 
wide spacing on rich grotmd produces a beet of low sugar content. 

Bsperiments made in 1918,1919 and 1920, show that large seedlings 
pfoducfe large beets, and although small beets may have a slighly hl tflni>r 
content, the total yield is less. W. S. 0 . 
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642* Soil Temperature and Cane Germination* 

Rao, K* KbiohnamurMI, I. Journal of Madras AgncuUural Students 
Union, VoL XII, No i, p 18, Coimbatore, 1924 

One of the chief factors in cane germination is the temperature of the 
soil at the planting season, at a depth of about 2 inches. The temper¬ 
ature varies, but is highest between midday and four in the afternoon. 

The author subjected cane sets to various temperatures with the fol¬ 
lowing results' — Cane sets kept for 4 hours at 550 and 500C did not germin¬ 
ate ; the buds were dead. Those kept at 48^0 germinated but growth 
was unsatisfactory. Those at 42^0 gave the best growth. Root develop¬ 
ment was best in the case of sets kept at 40°C and 42<^C. 

It may be stated in a general way that for cane planting, localities 
which have a soil temperature above 440C (iiP>F) at the planting time are 
not the most favourable for germination 

W. S. G 


643. The Development of the Sugar Cane* 

TPMpanv, H a. (Director of Agriculture, Mauritius), Bulletin No 9, De¬ 
partment of Agriculture, Mauritius, pp. 16, Plates 4, figs. 15. Fort Douis, 1924. 

The author undertook these investigations in connection with an 
inquiry into the phenomenon of bud variation of the sugar cane. 

Allusion is made to the work of the scientists and the subject is then 
treated under the following heads The tmderground system of the sugar 
cane, the development of a stool from a cane cutting; changes in the internal 
morphology of the stem during development; the function of stored sugar 
in the stem. 

The Bulletin gives an account of the more salient morphological and 
physiological features attendant on the development of shoots from the 
eyebuds of the cane. The macroscopic changes are described and measure¬ 
ments given showing the rate at which the early stage of growth takes place. 
The internal morphology is indicated and the changes which take place 
when an eyebud germinates. An account is given of the manner in which 
the reserves in the parent stems are drawn upon, and it is shown that un¬ 
der the conditions at Reduit (Mauritius) the parent stem of a planted cut¬ 
ting contributes to the nutrition of the young shoot for at least 100 days af¬ 
ter the cane is planted 

The composition of cane rhkomes is elucidated and the general resem¬ 
blance shown to the composition of nodes on the aerial portion of the stem. 

The view is put forward that the storage of sugar in the stem of the cane 
is a definite specialisation on the part of the plant, and is only in a minor 
degree, if at all, the result of human intervention. 

vSome tentative considerations are mentioned, respecting the probable 
connection between joint length of varieties and vegetative vigour, 

W. a 0. 
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644 Farm Practice on Hawaiian Sugar Plantations. 

C A* B The Inicynational Sugar Journal, Vol. XXVI, No, ^04, pp. 180- 
19T. lyoiidoii, igi4 

The article forms a leview of the Report of the Committee on Cxtlti- 
ration and Weed Control, of the Association of Hawaiian vSngar Tc^clmo-* 
legists 

Attention is drawn to the fnndamental changes which are taking place 
in the sugar industry owing to the alteration in conditions, iucieahed cost 
of labour, changes in methods of cultivation, etc 

The practices on unirrigated plantations in the islands ate chiefly 
dealt with Heavy applications of fertilisers are given to sugiircane and 
the question is asked as to the ultimate effect upon both the plant and 
the soil 

Current methods of cultivation are discussed. Plant canes, ratoons, 
liming and cultivation are considered, and finally, methods of weed control, 
such as mulching and spraying W. S. G, 

645 Grafting in Coffee Culture. 

Cramer, P J S (/rom Nederhnich-Indisch Rubher-en Theo TtjdBchrtji 
192$, Nos 18, 19, 20) Tropical AgricuUunst, Vol. LXII, No. 2, pp. 76-86, 
Peradinaya, 1924. 

The author gives an account of coffee-grafting under the following 
heads: history , Buhn Schaap*s graft; the Khin Gelas graft; the Kawi- 
sari graft; grafting of hybrids; graft hybrids compared with rohmta ; 
general approval of grafting ; experiments at Bangelan Station ; grafting 
on beds and field grafting. W. vS. ft. 

646, Coffee-Tree Cultivation on the Ivory Coast. 

Antonei^Xi, R. (I/ieiitenant-Govcmor) La Culture du CafiHx'f ft la Cote 
dTv'oire. Lss Cahters coloniaux de VlnsMut Colonial de Mtmeillr, No. 2O5, 
p, 70, Marseilles, 1^24^ 

A circular on Extending the Cultivation of the Coffee 4 tee addressx'd 
by the Governor of the Ivory Coast to the “ CoxmmuKlanls de Cerele 

The information obtained by the study of the collection of c<»lTei*- 
tiees at the Bingerville Agricultural Station aiul the results given l)y the 
European and native plantations made in the Colony, and especially tliai 
at Elinia,show that the coffee-tree can be successfully grown almost every¬ 
where on the Ivory Coast, as with few exceptions, the soil and climate of 
the Colony are very suitable to this crop. The coffee-tree can be grown 
simultaneously with the cacao-tree on soil that is not suitable for the latter, 
and since the coffee crop is gathered later than the cacao, the profits of the 
planter might thus be increased without the expenditure of much additional 
labour. 

Coffee-trees do exceedingly well in the districts of the Cokmy which 
lie north of the 7th parallel which is the limit o£ the cacao. 
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As regards the best species to cultivate, Co-ffm exceka, or '' Gros 
Indenieis very hardy and prolific and therefore well suited to the open 
ground to the north of the forest. 

The best kinds to grow in the forest zone are C rohusta and petit 
Idenie especially the first, of which actual experience has proved the 
value, and the product is in great demand in France, These cofees have 
the merit that the they can be easily prepared vdth a native mortar and 
that their yields are high. 

'' Iviberia (C. hbenca) on the other hand should be avoided, as it 
produces a crop of little commercial value. 

Any native who has planted coffee or cacao-trees, and thus actually 
improved a portion of the property over which he only possesses the 
tenant right can obtain a definitive deed of concession on payment of a small 
nominal rent. F, D. 

647. Cost of Making a Coffee Plantation in the State of San Paolo, 

Brazil* 

Comose funda una fazenda de caf6. Bmsil Apicola^ YearX, No. lU, 
pp.'68-73. Hio de Janeiro, 1924, 

The author has himself furnished the data given in the following table 
for the year 1924 while those referring to the period 1890-1900 have been 
supplied by Dr. Guido MAisXRE3;no. During the earlier period, the planta¬ 
tions were very little expense to the owner and showed their greatest de¬ 
velopment ; 400 f&k being the cost per plant grown to the 4th year, during 
which time the coffee-planter was allowed to cultivate for his own benefit 
any other plants between the rows of coffee-bushes. 


Co^t of a Cofee Plantation m San Paolo, 



F^om 1890-1900 

In 19^4 


milreis (i) 

mikos 

Value of 200 alqueifes (454 liectates) of land. 

40,000 

1 100,000 

Breakiugupthelandand cost of 200 000 youag coffee plants. 

130,000 

200,000 

Settlers’ houses for 40 families . ..... 

30,000 

50,000 

Threshiag-fioors .... 

20,000 

40,000 

Maclffttes for preparing the coffee-beans . . * 

20,000 

35*000 

Various improvements . , , , , 

20,000 

30,000 

Wages . * • . . , , . . 

10,000 

15,000 

Interest on capital invested .... ... 

30,000 

60,000 


(2) One gold milrei$ 2s 2 ^7^4 d. at par* 


F. D. 

648. Tea in Japan. 

HarX/ISR, C. R. (Chemist, Indian Tea Association) Qmrtefly Journal of the 
Indian Tea A$eoc%aUon, Year 1924, Part I, pp 3-46, plates 4, Calcutta, 1924. 

The author gives an accdtb^t of the tea industry of Japan. Descrip¬ 
tions are given of the tea districts, climate, soils, types of tea grown (greem 
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tea chiefly), methods of cultivation, manuring, planting, plucJdng, 
pruning, diseases and pests, methods of manufacture and costs, and 
interesting allusaons are made to Japanese customs and ceieiuonies 
connected with tea. W. S, G. 

t>l9 Cultivation and Distillation Tests of Andropo^oxt c/frafws in the 

Royal Colonial Gardens at Palermo* 

BnuNO, P and Sorces, P Ancora sulla iitiliz?:azi(>iio mdnshialo 
dropogon citratus D. C, UAgncoUura coloniale, Year XVIJI, Ko. n pp« 8r-86. 
Plorence, 1924. 

Andropogon cztraUts has been grown expeiiinentaliy in the Royal 
Colonial Garden of Palermo where it is found to yield an abundant sup¬ 
ply of essential od rich in cilral 

From an uuirrigated plot wcie obtained, in two cuts, in tlie second 
year, 365 quintals of leaves per hectare which gave 75.2 kg. of essential 
oil From a similai plot that had been irrigated and cut once only the 
previous year, 821 quintals of leaves, containing 144.7 essential 

oil were obtained per hectare in three cuts, while another plot that had 
also been iirigated, yielded in 3 cutvS, 854 quintals of leaves or X7<S.3 kg. 
of essential oil per hectare Hence the amount of essential oil had been 
almost doubled by irrigation. If the leaves are left on the field for 24 hours 
only after cutting, the amount of essential oil is decrcavsed and continues 
to fall in proportion to the time the leaves are left exposed to the sun's 
rays. It is, howevei, desirable to keep the leaves tied in bundles weighing 
about 3 kg,, in a sheltered place, for the slight loss of essential oil is bal¬ 
anced by the evaporation of a large amount of water which reduces the 
cost of transport and distillation. 

The percentage of citral oil in 1923 ranged from 68 to 74 and varies 
slightly from one year to another and in the different cuts (being highest 
in the first cut). It does not vary perceptibly if the essential oil is kept 
in dark-coloured bottles. F. D. 

650. The Utillaiation of Oltronellsi press as a Preventive of Soil Wash* 

GEORCHI. C, D. V. The Malayan Agrimltural Journal, Vol XII, Ho. 1, 
pp. 7-1X. Kuala I/umpur, 1924. 

vSeveral determinations of the oil content of Citrouella grass {Cvmbo- 
pogon Narius and C. Wintenmm) have been earned out in the Federated 
Malay States. The author described the cultural recjuireiuents of this plant 
and the process for extracting the oil. The yield of fresh grass per acre is 
estimated at about 5 tons and the oil production at about 60 lb. for each cut* 
ting. It is, recommended, however, that although it is advantageous to 
plant citronella grass as a soil wash preventive on hilly land between 
rubber or other crops, which will eventually give shade, the yield of oil will 
began to decrease after a few years, until a stage is reached when owing to 
increased shade it will no longer be profitable to distil the grass. 

; ' , M. u IT*' 
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651 Tile French Colonies and Tobacco Cultivation^ 

Capus, G Les Colonies fran^aiscs ct la culture du tabac Bulletin de 
VAgence (UnivaU des Colonies^ Year 16, No 191, pp. 1080-1092, Pans, 1923. 

The author furnishes statistical data respecting the importation of 
tobacco into P'rance and the amount supplied by the French Colonies. 
He calls attention to the possibilities of these Colonies and speaks of the 
woik of the Permanent Intermimsterial Commission on Colonial tobacco. 
In conclusion, the author makes special mention of what has already been 
done in this connection both in Indo-China and the Kamerun. 

R. D. 

632. The Effect of Injuries upon the Morphine Content of the Poppy. 

Ravenna, C Influenza delle lesioni sulla produxione della morfina nel 
papavero Le Staziom spenmentah cigvanc italiane, Vol FVII, Parts i, 2, 3, 
pp. 3, 8. Modena, 192^. 

In his previous experiments, the author found that crushing the 
sheath, cutting the leaves and removing some of the roots had the effect of 
greatly increasmg the hydrocyanic acid content of Sorghum vulgare. He also 
noticed that any lesions of the tobacco stem increased the total amount 
of the alkaloids present m the plant, and has now proved by repeated 
experiment that, if the stalk of the poppy is injured by a cut 6 cm. long, 
I or 2 mm. broad and 2 mm, deep, the morplxine content of the capsule 
is distinctly higher In the five experiments made he obtained 0 40, 0.41, 
r.22 and 1.10 and 1.82 parts per thousand as against 0.31, 0.39,0.62, 
0.57 and 0 85 respectively F. D. 

653 Plants Yielding Chenopodium Oil. 

P YNAERX, I/, hes plantes produisant Ehuile de chenopodium Bulletin des ma’- 
Myes grasses de VInstUut Goionml de Marseille, No 3,pp 74-77 Marseilles, 1924. 

The one or possibly several species of Chenopodium in the Dutch 
Indies which yield chenopodium oil have not yet been exactly determined. 
Since 1917, the plant has been cultivated on the Balong plantation. M. P. 
F. Beaauboer described this experiment in the ** Algemeen Fandbouw- 
wecklad (Year 1919, p. 1645), and the author reproduces the infotmation 
given in his article. 

Propagation. — Chenopods can be propagated both by seed and 
by cuttings. The seeds are sown rather thickly in well-shaded boxes 
filled with sand and humus, care being taken to cover them only lightly 
with soil. After 6 or 7 days, when the seedlings are 2 cm. high, they are 
moved to beds where they are planted 10 cm, apart and carefully shaded. 
At the end of 15 days, the shade is gradually withdrawn, and later the 
seedlings are planted out, a ball of soil being left round the roots. 

Subsequently, cuttings 8 to 10 cm long can be taken and thus the 
production of new shoots is induced 

The beds for these cuttings are shaded and must be ploughed deeply 
and covered with 5 cm. of sand. The slips take root after 8 to 10 days ; 
the shade can then be removed and the slips are ready for transplaijiting. 
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Plantation. — At Balong, Chenopodiwm is grown as a cover-crop with 
Hevea in the second year. The Chenopodium seedlings are planted 
30 by 30 cm. apart, in beds i metre in width which are ploughed to the 
depth of 30 cm. 

Management. — All that this crop requires is strict cleanliness. At 
first, the seedlings must be kept fairly damp, but latei, they are able to 
stand long periods of drought. 

Although Chenopodium is an annual, the plants throw up new shoots 
and a second crop can be gathered if fibe weather is favourable. 

Harvest — Unripe seeds give only a very small amount of dark- 
coloured, turbid oil, while the peduncles and leaves contain no oil at all. 
Three or four months after the seedlings are planted, the first seed begins 
to ripen. Since the plants bear ripe seeds, unripe seeds and flowers all 
at the same time, the harvesting has to be done very carefully. The 
same plants are re-visited every 8 to 10 days. 

Preparation of the oil. — The seeds need no treatmenet after gathering 
and may be distilled at once. As they are very dry they will keep for some 
time. Complete distillation takes 30 to 40 minutes. At Balong, a Deroy 
(Paris) distilling apparatus is used. In order to lose as little as possible 
of the ascaridol (the active principle of the oil), the length of the distillation 
process should as far as possible be reduced and this is done by using 
apparatus of moderate dimensions The separation of the oil is most 
satisfactory when the condenser is allowed to become extremely hot. The 
water obtained during the process must be evacuated, for if it finds its 
way into the boiler, loss of ascaridol ensues. 

Yield. — The oil content of the fresh seed at Balong was about 
0.8 %. In 1918 as much as 14 % kg. of oil were obtained per hectare of 
cover-crop. It may be calculated that a crop of Chenopodium grown 
alone would yield 25 to 30 kg. per hectare. Bach plant supplies 10 gm. 
of seed at each picking and the seeds can be gathered every 5 days. 

The author afterwards gives information derived from a lecture given 
by Dr. StnxrvAN on the subject of the cultivation of Chmopoditm in C^oll 
country (Maryland, United States) and on the prices fetched by th# crop. 

R. D. 

654. The Cultivation of the “ Chaulmoogra ” (Tarakiogeaos Kurzli} 

in BrazU (i). 

I. Pinto, S. A " Chaulmoogra ” plantade resurrei<;ao. Braeil Perro-Cuml, 
Vear XV, Vol. XXVI, No 345, p. 516, fig. i Rio de Janeiro, 1024. 

II. Plantio de “ Qiaulmoogra ” em Deodora. Ibidem, No. 341, p. 4^2. 

I. On the occasion of the Centenary Exhibition (Rio de Janeiro 1922), 

■ ,A, plant of « chaulmoogra » raised from seed by Prof. Rock in Burma and 
‘ a$fc«rwards taken to Washington was shown in the United States Section. 

.' ’ This specimen was subsequentiy entrusted to Prof, RotBS, Director of 
the “ Escola superior de AgriculturaeMedidna Veterinaria " al; Viscosa in 

(i) See JR. 19*3, No, 190. (Sd.) 

t«»*3 
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the State of Minas Geraes, It was planted in the garden in Jantiaty 1923, 
and has now made a fine growth, so that there is every hope that it wiE be 
possible to cultivate and acclimatise Tar^ktogenos Kumt in Brazil. 

II. The ** Service de Fomento Agricola has received from India a 
packet of Chaulmoogra seed which has been handed over to the Biological 
Institute for the Protection of Agriculture, in order that the seed may be 
sown at the Institute's farm atDeodora and the seedhngs obtained compared 
with those derived from seed introduced from the United States. 

F. D. 

Ahonculture. 

655. The Best Shape for Mulberry-Trees. 

LaxtrENX,A (Inspectenrg^n^ralderAgriculture) Jilmist&rederAgriculture, 
De la forme It donner attx muriers, BulUhn de VOffice de Renseigmments Agri- 
coles, No. 15, pp. 278-279 Paris, 1924 

There is considerable difference of opinion as to the most satisfactory 
shape for mulberry-trees, because although many experiments extending 
over a long period and yielding decisive results have already been made, 
they do not appear to have convinced the advocates of the rival systems. 
It is also highly probable that experiments in this direction wiU give dif¬ 
ferent results according to the district, the method of silkworm-rearing 
and the general end in view. 

Hence the author has confined himself to quoting the opinions 
expressed by the Directors of the Sericultural Stations of Alais, Montpellier 
and Draguignan 

Alais^ SencuUwal Stahon. *— According to M. the Director 

of this Station, dwarf mulberiy trees possess the following advantages: 
a) rapid leaf production ; h) intensive leaf production; c) better utilisation 
of the soil; i) the leaves are easily gathered and pruning is facilitated. 

It is true that dwarf mulberry trees are more subject to injury from 
frost than taller trees, but any risk of damage from low temperatuies 
may easily be avoided by choosing varieties that are late in coming 
into leaf. 

The expenses of making and maintaining a mulberry plantation may 
be estimated as follows : 


Cost of Making and Worktng different Kinds of Mulberry Plantahons, 


of 

plaataUon I 

Yield 

Cost 

of 

plantation 

Cost ; 
of 

maintenance 
np to 
first year 
of 

production 

Annual 

expenses 

of 

cultivation 

Net cost 
per 100 1 s%, 
of 

leaves 


I,eav^ per bectaxe 
kg. 

Fr. 

per hectare 

Fr, ' 

per hectare 

Fr. 

per hectare 

Fr. 

Tall trees in ordiard 

17000 

3^865 

I 10 500 

26x5 

15 to 17 

Uwari trees in orchard . . 

20 000 

8850 

8 32O 

2 570 

12 to X 4 

Uwarf trees on cordons . , 

20 000 to 30 000 

8830 

5700 

2850 

8 to t2 

Dwarf trees in meadow . . 

30 000 

7500 

' — 

1 73 fi : 

5 
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As regards the comparative food value of the leaxes oi tnll aiu! of 
dwarf mulberry-trees the analyses made show tliat: the k‘a\i\N ni tin* 
dwarf tree contain more water, nitrogen, ash, and ])hos])iiotie acid ihan 
those of the tall trees while their carbohydiatc content is about iMpuil 
and their crude cellulose and potash percentage is lowci, 

The specific gravity of the cocoons made by silkwonns i<‘d on t]u* 
leaves of tall mulberry-trees is less than that of cooot)ns spun b\ ‘^ilkivoinis 
reared on the leaves of dwarf trees* The loss in degunnning is gt^‘ater in 
the case of cocoons made by silkworms fed on the leaves of the dwai I 

An ideal plantation should be composed of : 

(i) hedges of wild mulberry trees sheltered h}' a wall, sun in , 

(2) mulberry-trees growing in meadows with fertile soil and good cKptiMUe, 

(3) a stand of dwarf mulberry-tiees forming the basis of the fdantalion; 
{4) tall mulberry-trees planted in the low-lying groiimJ, along the wnlor- 
courses, and the roads of the estate with isolated individuals in t lu' i’tnu t vju cl 
of the farm, (5) stands containing a few specimens of black nodiH*!!y in 
order to have food for the silkworms if the young frdiage cm of| by 
spring frosts, 

Montpellier SencuUmal Station^ — M. Lambert, the l)in‘Ctor of this 
Station considers that the lower the mulberry tree is kept, tiu* sooner 
it begins bearing, and the easier it is to pick off liic leuwh. i)n the 
other hand, low-growing shapes have the following disa<lvantngcs : i) the 
leaves are more readily soiled with earth; 2) the lims are moie expoMnl 
to frost; 3) the trees have to be protected from gimiiig stock ; .p the> 
are only suitable for thick plantations or for hedges ; 5) the leaves of <hvarf 
trees or of those growing in meadows, are regarded as inferior ti) tliv teuves 
produced by tall mulberry-trees, although this theory is not buse«! on the 
results of exact experiment. 

It is not advisable to reai the silk worms on the branches in all districts, 
or under every condition of cultivation and breeding. This practice re¬ 
quires a hot climate, allowing the mulberry-trees to lie pruned 
and is specially suited to silkworm-rearing on a large scale. 

The Dragmgnan Sericulkml Station. — M. BRAHm, the Direiior of 
this vStation, is a warm advocate of tall mulberry trees. He has olm^rvcd 
that annual summer pruning weakens the trees and prevents resistance 
to the attacks of their natural enemies. The yield of a dwarf mullKirry- 
tree is at least two-thirds less than that of a grafted tree. D. 

656. The Negative Effect of ** Pinchingon the Increai^ In Volume 

of Fruit. 

Btou, R Be rinffuence negative du phxcement sur I’accro^meiit du 
volume des fruits Journal de la Sooiiti d*d$ Frame, tSedes 4, 
Vol, XXV, pp. 48-49 Paris, 1924 

The author has tried the effect of the repeated pinchingfrom 
May onwards of the buds of pear-trees growing on espa* 

Uers. The pears were gathered on October x6, xgxB, and tSte awftge mhM 
of the fruit which had been pinched was only 286 gm* ti 338 

[m2 
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goi. in the case t)f pears from untreated trees. These results confirm those 
of the author's experiment in the previous year and agree with the figures 
fiiniishe<l by <jihei horticulturists at Mmitrcuil-sous-Eois (Trance). 

The author further states that the 1924 fruit buds are more numer¬ 
ous aud better shap(^d in the case of the trees of which the buds have not 
been pinched. R, D. 

6*)7. Acclimatisation of the i»ear«Treo in the Stale of SiiO Paulo, Bras^il* 

0 Cultivo flu perdra etu 8 ao Paulo A Lmunmit Year XXVII, No. 6 > 
pp. 507-5(>K. Rio de Janeiro, i<)23. 

All atletnpts at acchrnatising European vaiieties of peai m the State 
of Sdo Paulo have proved unsuccessful, for although the trees make growth 
they never bear any fruit , Japanese varieties, however, do very well 
and have bc‘en wielely cultivated iu Bao Paulo of recent years, especially 
in the cooU‘.sl part of the State between Mayrink and Taubate. F. D. 

658. Artificial Pollination of Vines^ 

l4>N«o A. (Ditcitore della R. Cantina spetimentalc e del Vivaio di viti ame- 
ricane di Velkiri). Fecondaxione artifidale deH'iiya. Nmtn Annah deWAgn- 
mllufa, Year IV, No, 1, pp, 61-78, figs. 10. Rome, 1924 

With a view to lessening the injury caused by the premature falling 
of the fruit and abortion which occurs in many varietis of vines, the author 
has for many years carried out a series of experiments in artificial fertihsa* 
tion and the annular incision of the vine branches. 

The results obtained showed that ringing the fruit-bearing shoots dou¬ 
bled and trebled the crop and was therefore an excellent method to adopt 
in the case of grapes for wine-making. It is however not advisable to ring 
vines bearing table-grapes, unless the object is merely to increase the size of 
the fruit in the normal clusters, as this treatment greatly weakens the vine. 

The method of artijficial fertilisation proposed by the author has already 
yielded surprising results. The cluster of flowers is laid in the palm of the 
hand and the half-closed hand is gently drawn upwards from neat the ped¬ 
uncle to the top of the cluster, this operation being repeated two ox three 
times. By thib means the natural obstacles to autogamy, the enclosed con¬ 
dition of the anthers and the concealment of the stigmata, is removed. 

The operation must be performed during the hottest hours of the day, 
since at this time, the dry corollas more easily become detached and fall, 
so that the pollen is more readily distributed. The vines must be treated 
two or three times at intervals of two or three days, especially when their 
flowering is irregular* 

In order to obtain more certain results and ako insure the advantages, 
accruing from cross-pollination, the operation can be completed as follows: 
Before touching the cluster to be fertilised, the operator lightly passes this 
hand over the flowers of any other variety of vine, and then dusts the adher¬ 
ing poEen over the flower-cluster he wishes to pollinate. , F. D, 
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659. Early Italian Table Grapes, 

Sannino, F. a. I^e uva da tavola precoci ed i diversi mercati di coiiaumo. 
Rzvtsta dt Ampelografia, Year V, No 5, pp 65-67* Alba, iq24. 

The I/Ulienga Chasselas ” and Portoghese varieties of grape 
grown in the plain of Milaxzo on low horizontal, spurred cordons produce 
fruit that can be first on the market befoie the earliest Algerian atidTunibifin 
grapes, provided the soil between the rows is moulded up in the neighbour¬ 
hood of the cordons, that every fruit-bearing shoot is ringed, and the vines 
are well irrigated. From 1901 to July 1914, these Milazzo grapes were 
exported in large quantities from Sicily to Germany ; later, an attempt was 
made to find a market for them in Switzerland and Italy, but the piices 
fetched did not pay the cultivation expenses It is hoped that the ferry¬ 
boats recently started between France and England will make it possible to 
replace German grapes on the English market by Sicilian grapes. In Italy 
the fruit of the " EuliengaChasselas'' andPortoghese'' varieties, which 
has httle flavour and is greenish in colour, is much less liked than the large, 
golden and sweeter Muscats. In order to render the grapes of the tliree 
varieties mentioned above more acceptable in Italy, it would be uecessat>% 
in the opinion of the author, to practise ringing which hastens ripening, 
increases the sugar content and causes the greenish colour to disappear. 

Muscats can be made to npen earlier by means of hybridisation. Pi- 
ROVANO (i) has made many crossing experiments with this object in view. 

F. D, 


660. Vine-Growing in the Island of Rhodes. 

Casei<i<i, a. Ea coltura della vite nell'isola di Rodi. IJAgricoUnm 
niaU, Year XVII, No 12, pp 401-413* Florence, 1923. 

The conditions of soil and climate in Rhodes are very favourable for 
vines which, in fact, make wonderful growth and yield wines celebrated 
from the remotest times (Homer). But from the time of the Turkish 
occupation, viticulture was continuously on the decrease and is now res¬ 
tricted to some tracts on the east and west coasts while there is none in 
the interior. These districts in 1923 produced respectively 230 000 and 
630 000 okas (i oka = 1.283 kg,) of wine grapes, or a total of 11 thoiisund 
quintals 

^ The principal varieties grown areDiminiti, ** giving red grapes 
which ripen at the end of June — '' Amorghiano the commonest va¬ 
riety giving black wine grapes - Athiri the only white wine grape - 
Sultania — Rosakie giving table grapes, 

Principal diseases: — Sunstroke and scorching of the grapes — drop- 
probably caused also by the invasion of some insect which attacks 
the clusters when in flower; (efforts are made to limit the damage by 
smearing round the stalk a resinous substance known in the local trade 
under the name of asparte '*); vine mildew, to which all the vines aie 

(x) See if. I 9 ij 4 , Ko. 559 (Md) 
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equally liable* Injuiy by peronospora is rare. Tbe island is still free 
from pltylloxera, which has however invaded the neighbouring islands. 

The vities ate grown very low, with trailing shoots ; as it never rains 
before tlie grapes are gatheiecl the bunches can rest on the ground without 
damage, (keen pruning and manuring ate unknown. The only tillage 
is a hoeing in March. The grapes are gathered from the end of August 
to the middle of October, accoiding to locality Production per hectare 
from 30 <|uintals of giape.s (old vines) to a maximum of 150 quintals (young 
vines, in ]dains, of “ Amorghiani and Athiri 

On an average 7000 vines are planted per hectare at irregular inter¬ 
vals. According to the statement of the vintage account given by the 
author in the fourth >ear when production begins, there is an expenditure' 
of 7600 lire per hectare and a yield of 50 q. of grapes; from the sixth year 
onwards the not profit is 3000 lire per hectare. 

The vine-stocks age rapidly, owing to the want of manuring. 

F.r). 


66 t, Observations on the Forests and Woods of Madagascar. 

I^owoKU (Ittspecteur des Baux et Forlts). Notes sur les hois de Mada¬ 
gascar. Madagascar et Ddpendances, BuUehn Bconomtque, 3rd and 4th quarters 
1923, pp, 183-204, Tananariva, 1923. 

An account of the forests and woods of Madagascar, The author 
treats of the subject from the botanical, sylvicultural and commercial 
standpoints. The descriptions of the species and of the forests are supple¬ 
mented by numerous illustrations. R, D, 
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662. Loss of Weight in Animals during Transport. 

DUCIiambke, P. Pertes de poids des animaux pendant les transports. 
Revue de Zoolechnie, la Revue des 4 leveur$, Year 3, No. 5, pp 337-340 Paris, 
1924. 

Animals that travel, whether on foot or by rail, suffer loss of weight 
to a greater or less degree owing principally to the decrease in the content 
of the digestive tube which gradually becomes empty. 

The live-weight is the first to be affected at any rate in ordinary 
journeys of average length or short duration, little difference being noticeable 
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in the net weight. If, however, the animals have to make a or tiyntg 
journe)^ the loss in net weight is vciy marked The evacuation of the food 
and liquids which causes the fall in weight takes place chieily hr^t 

day, excretion being much diminished subsequenll\ An ox of hoo ki» 
wilHose 30-40 kg the first day and 5-7 kg. on siibsetpu'ut flivs Tins 
latter deciease is due to some extent to an interstitial leabsorplion whicli 
takes place within the tissues, and it allows the fall m nel^ weiv’ht to 1 h* 
estimated, for although at first this is little noticeable, it euidinues to 
increase with the length of the journey, especially if the auimals ate 
supplied with insufficient food and water. 

In the course of the first 24 houis, the loss that occtiis vurich gaMtIy 
according to the kind of animal, the breed to which it bchmgs, the tlis- 
tance travelled and the kind of transport Cattle caiiied bv rail lose ou 
an average 25 to 50 kg m weight according to their sisse, but this averagi' 
may be greatly exceeded 

A lot of cattle weighed at a fair were found to have lost m the course 
of their transport to the abattoir 9 7 % of their weight, wJiereas anothei 
lot that had been driven m straight from the pastiue shovvi>d a loss 
of 13.1 %. These losses affect the net meat yield the percentage of which 
is higher the greater the reduction of the animal. 

A sheep weighing 40 to 50 kg may lose 3 to 4 kg., and a calf i)f 150 
kg. loses about 4 kg , the first day and 2 kg. the second. A pig <»f loo-ixo 
kg loses 5 to 6 kg. The loss of flesh is frequently nil, tmless llie ilistauce 
is very long, the pigs extremely fat and the journey made in gtcat heat, 
in which cases, an elastic litter that absorbs much moisture should be 
employed 

The question has arisen how far the fatigue, and even thesuffeiing, 
endured by the animals in course of transport may alter the <|uality of their 
meat. It should be remarked in the first place, that there is a certain 
amount of mortality amongst all kinds of animals when travelling. This 
is especially the case with swine on account of their particulfir anatomical 
and physical characteristics such as skin that acts badly, layer of fat, small 
mouth opening, and narrow nostrils. The phenomenon known as futigiie- 
, fever is caused by the accumulation within the organism of waste products 
such as creatin, creatinine, urea etc. that cannot be elitninuted After 
the animal is slaughtered, these substances come into contact with the 
air, putrefaction sets in and causes the rapid detenoration of the meat. 
It is most important on a journey of some length to see that the animals 
are provided with drinking-water at very short intervals, 

A steer that travelled 5 ls:m, on foot and weighed 782 kg. at starting, 

^ only weighed 740 kg on arrival; it furnished 426 kg. of net meat, m 
that its dressing-yield which should have been 544 % was 574 %. 

Many observations show that in the course ot transport large losses in 
Weight occur, the live-weight being first reduced through the evacuation 
of the contents of the digestive tube, and that these losses are able to 
affect the quantitative and qualitative yield of ajl butchet^s animals. 
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66.^5. Mtiumce of Low Temperatures and of Disinfectants upon the Vi¬ 
tality of the E^gs of Asoar/s LttmbricoidBs. 

Cram, 1*^ H, (ZuokijL^ical Division, Bureau of AuiinaJ Tiidiustiy, United States 
Ik'pjUuieiii of A^nciiUitre) /nuynnl of Ai^riculluml Research, Vol. XXVIl, 
No. p|>. h»/»I 73, tahU'S lahiiuj^iapky Wavshingloii, D, C , 1924 

1'!ie author has made many expetinieiits in order to discover the ejffect 
of low leiHpetaUires upon the eggs of Jscam inmbncotdes at different 
stages of then <levelopment - lecently laid partially developed — 
com]det<*l>’ developed, 1. c\, containing active embryos. After being ex¬ 
posed io tile action of cold, llic eggs wcic put back into a temperature of 
and their suhsetjiient development, as well as their capacity for infect- 
mg guinea pigs, weie studied. Kecently-laid eggs and eggs that are par¬ 
tially developed have great powers of resisting low temperatures, the former 
<x)rttinuing to develop after an exposute of 40 days to temperatures ranging 
Ironi - to — i6^P,, and the latter after having been exposed to the 
same temperatures for 20 days. The life of embryos that hatch otrt of eggs 
thus treated is however relatively short. Fully developed embryos are 
killed after being kepi for 20 days at a temperature of — to — i6^P»; 
but 10 days of these temperatures and 30 days of temperatures of la^F — 
3:8® F, do not dCvStroy them. 

It may therefore be concluded tliat in practice the wdnter temperatures 
of pig-sties are not low enough to kill tire eggs of A scans ;the most the cold 
could do would be to impair their capacity of infection and reduce the dan¬ 
ger of contagion by imprisoning the,eggs in the frozen soil. 

The author afterwards made experiments to determine the action of 
different disinfectants on the eggs of Ascaris lumhrkotdes. A 5 % solution 
of carbolic acid and a 3 % solution of cresol mixed with soap solution des¬ 
troys the capacity of development of recently deposited and partially-de¬ 
veloped eggs, and renders inactive any fully developed embryos. The ef¬ 
fects of the first disinfectant manifest themselves after 10 hours, and those 
of the second disinfectant are apparent at the end of 5 hours, provided in 
both cases the eggs ate completely immersed in the solutions. In practice, 
pig-sties can be satisfactorily disinfected by scraping off the mixture of 
eggs and saw-dust and thoroughly watering the mass with the disinfect¬ 
ing soluliou 4 times a-day for two consecutive days. The best means of, 
destroying Ascaris eggs is by thoroughly cleaning the pig-sties; the mech¬ 
anical action of scraping and rubbing and the temperature of the water 
used for scrubbing are of paramount importance. Disinfectants only sup¬ 
plement the cleansing operations and have Httle effect of their own unless 
thus assisted. P, D, 

664, Susceptibility of Weaned Calves to Cattle Plague. 

Mohammad Bey Askar {Senior livestock Officer), Experiments to deter¬ 
mine the susceptibility of weaned calves to cattle plague. Technical and 
Scienhftc Serpice^ Minislyy of Agriculture, Egypt, B^tlUiin Ho. 2, 12 pp , 
graphic charts 3, Cairo 

In this Bulletin, the author gives a summary of the results he obtsdn- 
ed from experiments conducted at the Higher School of Agriculture at 



66^ 


AGRICtfl^WRAI# mrattIGBNCB 


from 1918-1920. He also refers to the researches carried out by P. Crovbei 
at the Serotherapic Institute of Italian Somaliland at Merca, iti 1917^ 
which had proved that calves born of cows actively imniiuiised against 
cattle plague cannot react to double inoculation with cattle plague vir¬ 
ulent blood and serum, on account of the accumulation in the organism of 
sufficient antibodies to render it passively immune, This passive inununity 
which disappears rapidly with the growth of the animal is maintained by 
the accumulation of new antibodies supplied by the niolher^s milk. 

The author employed in his experiments 69 calves, varying in age 
from a few days to several months. The herd of cows kept at the Giza 
School IS for milk and breeding purposes The name of each animal 
gether with date of serving, calving etc, is accurately registered in a herd- 
book. Every member of the herd was doubly inoculated with viiulent 
cattle plague blood and serum in May or June 1917. In December 1917, 
a Cattle Plague Virulent Blood Institute was established in the vSchool 
building and for fear of contagion all the calves were inoculated together 
as soon as a sufficient number were born. The calves at the School are 
left with their mothers and allowed the whole milk supply during the 
first fortnight. They are then separated and let loose in a special yard 
where green food is accessible and allowed only half the milk. They were 
weaned at four months. 

When the calves were doubly inoculated, the virulent blood was taken 
from the Blood Institute, Giza, or from the Serum Institute, AbbfisJya, and 
tested for virulence on susceptible Cyprus cattle. Their temperatures 
were taken every morning and evening for 3 weeks. No symptoms of cattle 
plague ever showed themselves although m the more advanced cahes a 
few cases of rise of temperature occurred. The author then decided 
to test some of these calves ; the result of the test revealed the suscepti¬ 
bility to cattle plague. Shortly afterwards, this result was confirmed 
by an outbreak of the disease among the immunised calves, It was then 
found necessary to re-immunise aU the cattle. The author afterwards 
gives the results obtained from 12 first experiments of double inoculation 
and subsequent re-immutusation. The Table referring to the first experi¬ 
ment gives the name of the cows, dates of service, dates of double inocu¬ 
lation, time of pregnancy when the cows were doubly inoculated, dates of 
calving. The tables referring to aU the 12 experiments give the names of 
the cows, dates of calving, results of fiist and of second double inoculation 
with virulent blood and serum. 

The experiments may be divided into 2 categories: 1) Those on 
animals immunised when suckling and tested when almost full grown 
(ix expenments). 

z) Experiments on animals immunised when suckling and tested 
5 months later (12 experiments) 

The author ^ves a detailed analysis of the results of the inoculations 
and of the tests in the case of both classes of experiments. 

He confirms P. Crovbri^s view that sucMing calves born of 
immune mothers are susceptible to cattle plague after they are weaned, 
but draws attention to the fact that temperature rises were observed in 
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Bgypt during the double inoculation and testing of these calves both dur¬ 
ing suckling and after weaning. These rises are not likely to be accidental, 
since they occurred in a fair number of cases, and are probably due to 
cattle plague. The author remarks that the question necessaaily arises 
whether the rapid growth of the young animals and the continual change 
of their cells may not have had such an effect upon active immunity to 
cattle plague that the cells which were stimulated to manufacture anti-* 
bodies were continuously replaced by others that did not possess this 
property. In this connection, might not the periodicity of outbreaks of 
cattle plague have some relation to increasing susceptibility on the part 
of the calves born in a year of severe cattle-plague outbreak ? 

Another point also arisevS viz the alleged fact that the suckling calves 
are passively immunised against cattle plague because the milk of their 
actively immunised mothers contains cattle plague antibodies. The rises in 
temperature which occur when suckling calves born of immunised mothers 
are doubly inoculated appear however to be mild conditions of indisposi¬ 
tion. If such appearances indicate to any extent the presence of cattle 
plague, one would be more inclined to attribute such mild reactions to 
the antibodies in the mothers' milk. That the mildness of the attack 
is not simply due to the extreme youth of the animals is proved by the 
fact that on several occasions the author observed severe cases of cattle 
plague amongst suckling calves bom of susceptible mothers. Whether 
such rises in temperature mean cattle plague or not, can only beproved 
by testing the blood (at the time of the rise) on susceptible animals. Again, 
the only means of ascertaining whether immunity in cahes is permanent 
is by testing the animals at varying intervals after weaning until they are 
full-grown. P. D 

665. Treatment for Retention of the Placenta in Cows. 

Fow, A, Trattamento della ritenzione della placenta nei boviui La Nuova 
Veiennaria, Year II, No. 5, p. 26. Bologna, X924 

The author recommends on the strength of his own satisfactoiy experi¬ 
ments, a modification of the method adopted by WmwAMS in America and 
in Germany for the treatment of the retention of the after¬ 
birth in cows. Tire chief advantages of the proposed system are its cheap¬ 
ness and simplicity which place it within the reach of all farmers. In case 
of simple retention of the placenta, all that is necessary is an antiseptic, 
aromatic douche, insufHation performed with ordinary bellows, and the 
application of 2-4-5 kg, or more of finely divided vegetable charcoal, the 
amount depending on the approximate capacity of the uterus. 

If in addition to the placenta, other substance are also present, which 
indicate metritis and auto-intoxication, antiferments and febrifuges, such 
as quinine and salicylic acid, must be administered internally and the treat¬ 
ment described above carried out, ^4 fey weight of finely powdered 
boracic add being added to the vegetable charcoal. 

P. t). 
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666. Intra-Abdominal Laying in Bens 

HEBRANl^ (Piofessoi) and LiKOEOlS (agrege a THeole cl(* Meclo<’ini^ 
iiaire)La ponle mtta-abdominalc chezlapoiile Annalc^ dc Mulct luv uiduthurc, 
Yeai69, No 3, pp 07-toi , No 4, pp 157-162, Biussels, 

Under the head of intra-abdominal laying, the authots inrhuk* tlie 
passage into the abdominal caviy of the more 01 less formed egg Ihioggh 
an accidental opening in the oviduct, as well as the direct fall id yedk 
from the ovary into this cavity From various post-mot tern examina¬ 
tions that have been made, it may be concluded that the passage of utore 
or le>ss completely formed eggs into the abdominal cavity is iu>l likidy io 
give rise to senous trouble so long as the yolk is surrounded by a layaa* of 
albumin. 

On the other hand, the yolk frequently falls directly and unetielosed 
into the abdominal cavity ; this is a very sciious accident which usimlly 
occurs when the reproductive apparatus is active, or even hyper-aidive, 
having been stimulated by special foods or drugs administered for the pur¬ 
pose of increasing egg production. Such treatment over-taxes the oiganism 
and weakens the oviduct. The authors quote the work oi Iv IWiWms 
in collaboration with Voitbxjer, but mention certain points on which they 
are not in agreement. 

The accident is always fatal and very sudden, although some birds 
show symptoms of indisposition for a few hours, and separate themselves 
from the others, remaining motionless with their heads buried in their fea¬ 
thers. 

The dead fowls are always in good condition and often (fuite fat* The 
authors exclude all idea of ovaritis and reject any hypothCvSisof tmutnatism 
as an explanation of the fatal results It should bo noted that the deaths 
occur from January to October, being most frequent in April and May. 
The predisposition or resistance of the fowls does not appear clearly to 
depend on the breed, nor can the accident be due to microbic infection* 
since it occurs in birds that live in pens at far distances apart and have never 
come into contact with one another. 

The mechanism of intra-abdominal laying especially as a cause of death 
is not yet well understood. It occurs invariably in good layers that huv<‘ 
been fed intensively, and have a congested ovary and over-worked ovi« 
duct liable to become paralysed at certain times. The authors were tuttch 
st^ck by the fact that the intra-abdominal deposit of yolk by itself was a 
> very serious matter, whereas the intra-abdominal passage of yolk sumnmd- 
ed by albumen had no ill effects. They therefore made experiments in 
order to discover whether death in the first instance is not attributable to 
Shock, that is to say, to an anaphylactic shock in the case of hens that have 
already laid, and a proteic shock without previous sensibilisation in the case 
of a pullet that has never laid before. This hypothesis was not confirmed 
by the results of the experiment. The authors then suggested another 
explanation. Having observed that lesions of the liver were always present 
in birds suffering from this affection of the reproductive system* they sug*- 
ge^ted that the absorption of part of the yolk by the peritoneal mtmbraae 
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might be the cause of death. The constituents of tlie yolk may be toxic 
to the liver ; further since intra-abdominal laying is only found in fat hens 
with a hvet (>verbut<lcned\vith fat, it is probable that the already lessened 
pioleopexic function of this organ may have undergone further change and 
end by being overwhelmed by a great reabsorption of protein substances. 
In short, death would seem to be due to a poisoning of the liver and the in¬ 
sufficiency of that organ. The treatment adopted may be preventive or 
curative, l^revcntion consists in risking a decreased egg production by 
reducing the hens rations, or in any case, giving no stimulating food or drugs* 
The curative treatment is the province of the veterinary* 

The conclusions reached may be summarised as follows : 

x) The direct fail of egg yolk into the peritoneal cavity of a hen is a 
very serious accident that often proves fatal. 

2) The mortality due to the intra abdominal passage of the yolk is 
high, especially during the beginning of the laying period. 

3) This accident may be attributed to the effects of very rich food 
containing meat or of drugs which produce permanent hypercongestiou of 
the ovary and lead to the over taxing of the oviduct. 

4) The different breeds of good layers are all liable to this trouble. 

5) The cause of death is not well understood, but at any rate, in¬ 
fection plays no pari in the matter. 

6) Death does not issue if the yolk is enclosed in albumen when it 

falls into the abdomen. P. D. 

667. Animal Nutrition. 

Wood, T. B University Tutorial Press, Irondon, 1924: in 160 pp VIII 
+• 226, 

As stated by the author in the preface,this book (which deals with the 
use of products of the soil for animal nutrition) aims rather at a well coordin¬ 
ated and clear enunciation than at giving exhaustive information regarding 
every detail of animal nutrition. For those who desire fuller information 
a list of suitable worfc>s is given in the text. 

In the chapters devoted to the calculation of rations the author has 
adopted a rather novel point of view, substituting for the system of model 
rations, maintained with very few changes since 1864 (the year of Wonw's 
iirst ])ubUcation}, a much more elastic system of calculation according to 
the nature of the production desired from the animals. The book, which 
is completed by an analytical index, includes the following chapters : — 
Vegetable and animal metabolism — constituents of the plant — starch 
and sugar — cellulose and other less important carbohydrates — oils 
— proteins -- other less abundant vegetable constituents — composition 
of milk — analyses of fodders — green forages — forage roots — cereal 
grains and their derivatives pulse grains — analyses of linseed cake — 
various fodders — digestibility of fodders — model rations — comparison 
of the methods of slaughtering and metabolism for the determination 
sufcb rations equivalents in starch (K:sjXyi<imn's method and’ othersy 
calorimetry; metabolisable energy — net energy — maintenatice 
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meiats , pig nutrition — rations for winter production in cattle — fatten¬ 
ing of cattle in pasture ; nutrition of lean cattle ; nutrition of sheep --ra¬ 
tions for milch cows — nutrition of working horses — purchase of fodder. 

F. D 

668 Effect Exercised on Fertility and Sex by a Diet Rich in Lecithin, 

MORANIM. Iiifluen2;a di raziom ricche di lecitina sulla prolificiih e sul sesso. 
(Espeiienze esegmte nell’Istituto zootecnico della R Scuola vSup. <rAgricolttira 
in Portici). R%v%sta d% Zootecma^Y^ox No 4, pp. 116-120, tables 2. Pot ticp 
1924 


The author first fed some rabbits for about i month on exactly the 
same diet and then divided them into two similar lots, the experiment 
lot (I) and the control lot (II) 

Eot I received 26 gm. crushed vetches + 34 gm hulled htpiti seeds ; 
lot II was fed 25 gm. crushed maize + 25 wheat shorts. The evening 
ration of both lots was the same for both groups. With a view 
eUminating any possible influence of the male upon fertility or sex, the 
author used the same buck-rabbit to serve both groups. This animal was 
fed the same ration as lot I so as to put him in good condition. The first 
htters were born in April. 

Eot I. — Ration rich in Lecithin. 



Wtter I 

I^ittcr II 

I,!tter lU 

i letter XV 

Number of births . . . 


10 

21 

30 

35 

Number of mdividuals surviving 

. . 

2 

16 

30 

26 

Number of males . . . 

, . . 


5 

10 

9 

Number of females .. 

. . . 

— 

XX 

20 

17 


hot II. Ration poor in lecithin. 3 doe-rabbits proved infertile ; the 
other 2 produced a nearly constant number of young viz,, 7 in the first 
litter, 8 in the second and 2 in the third, the number of males and females 
being about equal. These results would appear to show that a diet 
Containing much lecithin effects the number of births and the sex of the 
offspnng. 

The author subsequently used the 3 doe-rabbits of lot II that liati 
. not produced any young in the first experiment. The same buck-rabbit 
Was again employed. 

Female No. x : 25 gm. crushed lupin + 25 gm. crushed vetches-f 
30 cc. I % physiological solution of glycerophosphoric acid. Produced 
3 young. 

, . Female No. 2: 25 gm. crushed lupin + 25 gm. crushed vetches: 

FrodtfCed I rabbit. 

. ' No. 3: 5 o gm. shorts + 30 cc. i % physiological solution 

M ilfQerapt^pbonc acid. Proved infertile. It seems that the ledtihin 





ill these cases stimtdatecl reproduction in the animals that appeared 
at first to be sterile. 

In order to judge of the influence of the lecithin upon the development 
of the progeny, the author weighed all the rabbits of the several litters on 
the joih day after birth. The figures obtained clearly proved that the 
average weight of the young increased in the successive litters in direct 
proportion to the time during which the females had been given a diet 
containing nmdi lecitliin. At the same time, the dams of both lots were 
found io have increased in weight considerably more than those of the con¬ 
trol group. 

It may therefore be concluded that (i) the lecithin present in vegeta¬ 
bles has the same effect on fertility and sex as that exerted by pure le¬ 
cithin ; ( 2 ) a diet rich in lecithin influences the development of the pro- 
(3) foods naturally rich in lecithin (seeds or industrial 

residues) has a favourable effect on fertility and sex; i.e., more young 
are born of which a larger number are females. 

The author, however, is of opinion that before drawing any general 
conclusions, it would be well to repeat the experiments on a larger number 
of animals and also upon other animals of a different kind such as sheep 
and swine. F, D. 

609. Little-Known Stock Feeds: Mal2;e Flakes; Seaweed. 

Gouih, R. Quelqttes aliments pen conmis, Eeme de Zooteohnie, la nvm 
ie$ 4 Uvmr$. Year 3, No a, pp» rio-114. Pans, 1924. 

Maize-flake$. ^ These are turned out in the form of dry, light scales 
of a fine lemon yellow colour and inodorous. They are poor in protein, 
but very rich in carbohydrates. Maize flakes are sold almost entirely 
oil-free ; as they contain little fibre, it is probable that their good elements 
are easy to assimilate and possess a higher digestibility coefficient than 
bran. Their starch value exceeds that of bran. It must, however, be re¬ 
membered that the market value of maize-flalces is low, owing to their 
small nitrogen percentage. The following formula may be used m comparing 
commercial values. 

(Nitrogenous substances + fat) x 2.3 + carbohydrates + digestible 
fibre the market value of a food. 

Maize-flakes suit all domestic animals, especially as a supplement 
to work, fattening or dairy rations. When fed to growing stock, care must 
be taken to add some substance rich in protein. 

Seaweed is sold commercially under the name of 
and which is like a black, coarse tea with an unpleasant sm^ll. Tke 
seaweed is treated in order to remove the excess of salts that would be 
injurious to animals. Its chemical compositioti is as follows: digestible 
nitrogenous substances 12.63 %, digestible fat 2.28, digestible carbohy¬ 
drates 80.83, and digestible fibre 6.41. The starch value of tiais seaw^d, 
is 57*27, whereas the starch value of good red clover hay i? only 35*6. 
Seaweed in the form of cer^alalgue is suitable for working 
butcher’s beasts, especially when these animals ate adult, 
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ment to wMch the seaweed is subjected removes certain imtiitive principles 
that are indispensable to young stock. 

The author mentions a case of a horse being cured of lymph.ingitis by 
taking “ cciealnlgue ” , the therapeutic effect of the seaweed is prohatjly 
due to the residual oigaiiic iodine. 

The author emphasises the fact tliat before using any new foods, it is 
necessary to obtain reliable guarantees of their otigin and composition, 
in order to prevent fiaud and also the possible poisoning of the live-stock, 

I* 1) 

670 Food Value of Molasses. 

Brunnich, J*C Molasses as Stock Feed. iJueenslaMd ^^runliimd 
nal, Vol, XVI, Part 2, p 157. Brisbane, 1024. 

Tke author draws attention to the fact that it is (juite erronefnis to 
suppose that maixe and molasses have the samc^ food vahie, weight for 
weight. Molasses is a carbohydrate food producing heat uu<l etuugy, 
but is of no value in meat formation, as it coulains no proteiti. <^ucetts- 
land molasses have the following percentage comiK>sition : Water 24 'j (>; 
sugar 50-58; mineral substances 7-10; organic substances including amides 
18-20. its ash contains 38-40% potash, 8-24% lime; and i- 3 % phosphoric 
acid. Stock-breeders value molasses as they whet the aiiimais’ appetites 
and make bulky dry food more savoury and more readily eaten. The large 
amount of amides, potassic salts and lime salts present in molasses is 
however sometimes mclined to interfere with the normal process of di¬ 
gestion and to induce diarrhoea unless this feed is given in due moder¬ 
ation It is quite safe to give the following amounts daily as a supple¬ 
ment to the daily ration : per x 000 ,kg. live-weight: horses 3-4 kg. ; cows 
2 Va-J kg.; steers 3-4 kg. - sheep 4 kg.: swme 5 kg. Molasses are often 
employed in combination with nitrogenous concentrated foods such as 
coconut cake, decorticated cottonseed cake, meat meal, etc. The food 
value of the product is high, but it is very important that it shotild to 
be as dry as possible in order to prevent fermentation and the devel¬ 
opment of mould. The best and most economical way of using iuolas.st"s 
is to dilute them with 3 or 4 parts of hot water and add the concent ra* 
tes just before feeding. In America, molasses are diluted and laatet! 
in special vats and then incorporated by means of niechanictil inixer.s 
with hay, or chopped straw. Molasses do not suit young calves and should 
be fed with caution to cows that have just calved. F. D. 

671. Ttie Artiaclal Fertilisation of Mammals and Birds* 

I’vi^AHOW B. X)e la f^condation artificielle dcs mammifdres et des aiscinu:. 
C0fnpt6$ rendus d& VAoadSmie des Sciences, VoL 178, No, 22, pp, ^854-1850, 
Paris, 1924* 

The author has made use of artificial fertilisation in the liybridiaation 
of ^rtain animals, e. g., in crossing the horse with the 2ebra and Equm 
Pfjmcdsky and in his experiment on the fertility of hybrids resulting from 
crosses between Bison americanm md Bison bonmm and homed catHe 
(Bos tamus). Artificial fertilisation has practical advantages m a te- 
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aiiedy against sterility and of largely increasing the number of females that 
can be fertilised by a single male. It has been practised in service and stud 
stations in Russia since 1909 (r). 

Since tins dale, no fewer Iban 8000 mares have been fertilised arti¬ 
ficially, while ailificial feililisation has been adopted with conspicuous 
success in the case of cows, sheep and sows, as well as in breeding mules and 
huge donkeys and on fur-farms where black and silver foxes are reared. 

F. D 

672, The Record Card of the Zoometric Service^^of France. 

Riootahus b be concoius g( 5 neral agricolc de Paris I^evtte saenhfiqm, 
Year 02, No 0, pp. 274-275, figs 4. Pans, 1924 

The record card adopted by the " Service Zootnetrique de France 
which is similar to the figure schematic simplified form), bears two pho¬ 
tographs, one in profile, and the other taken from above by means of an ap- 











Fio i )6 — Snnplilicd dcBign for a 20oiiictric record card. 

paratus placed at^a given height. These photographs ate supplemented by 
a photo of the nose-print on plaster of Paris which is also atts^ched tolthe 
record card. On the card are entered many measures not giyen onthe|ap- 
pendedform ’heightat withers,height of back,height at the sacrum,height 
of chest, height at trochanters and at hips ; length of pelvis, and of body 
from nape of neck to tail, girth bf chest, spiral measurement round chest; 
circumference of fore cannon-bone ; live-weight in kilograms. 

This record card is kept, and the measures subsequently taken are 
entered, together with the dates on each occasion. P. , 

h) $«“e 1923, No. 416, (Ed) 
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673 The Correlation between the Type of Horse and Its Speed. 

PrawochEnski. B. (Chef de h , division d'clevagc a I’lnstihjt Natiotuil 
Sciailifiquo d’Kconomie turale a Puliiwj (Poland). Ba corrdlution rntrc le 
niodele des chcvanv ct lent vitos,se. Jicime dr zootct.hmc, la fr.'tir drs Mevcun. 
Year 3, No 5, pp 310 tables i. Paris, 


The o£Eect pioduced upon the type of Iioise by rariim i.s a luucli <h‘l).itcU 
question among judges of horses in all countries. It has cs’en been stated 
that the alterations produced in the iSnglish race-horses re-appear in their 
descendants with the result that the aninials are deficient in flesh. 

Dr. Stratoi, after studying the measurements of fast anti «1 slow 
thorough-breds and also of Ameiican trotters has come to the conclusion 
that very swift horses are more regular in conformation and have a larger 
ciraunference of chest than others. Some investigators on tlie other hand 
are inclined to regard the light, spare build to be more courtueive to speed 
than a large heavy build. 

The author who has had the opportunity of measuring many Ruasian 
trotters, approached the problem from the biometric .standpoint and solved 
it by acairate and incontestable calculations. As the anin»als were reg¬ 
istered officially, he was able to calculate the coefficient of correlation 
(Pearson’s method applied by Davenvort) between the weight of the an¬ 
imals and their speed. In order that the height factor should not obscure 
the problem, he determined for each individual the index of compactness 
by dividing the weight in kg. by the height at the withers in cm. The 
various data are collected in table I and show that the positive correlation 
existing betwreen the speed and the weight of trotters is too slight to allow 
that weight should be regarded as a factor favourable to speed, but at 
the same time, it proves dearly that no antagonism esbts between wdght 
and speed. The greater compactness of the swifter hors^ is probaWy 
explained by the necessity that they should pt^sess mote sohd limbs, 
a broad chest and strong muscles. 

In a second table, the author has tried to prove that the volume of 
horses is in oorrelatiott with their origin. He divides them into 4 classes 
according to tbeit place of origin and states that the volume of the horses 
varies according td the region. The mem index of compactness for eatii 
region works out as follows: 2.82 for the first (black soils rich in lime); 
a.yy for the second (Ufcrainia, soil rich in humus but with lower lime con¬ 
tent) : 2.yo for the third (clay or sandy soil and marshes); and 2.58 ft»r the 
fourth whdeh has the same characters. It may therefore be conduded 
logically that the chief factor which determines variations in the compact¬ 
ness of the horse are to be found in the soil, and consequently in the graaang- 
ground. The autiior obtained the same' results from an examination of 
the correlation between selection based on speed, the volume of the horses 
and the size of their limbs. Selection based on speed only gave secondary 
results as compared with the effect of the system of breeding aUd also the 
quality of the pastures and the food given to the foals. Selection for speed 
is not without its effect upon the type; it tends to remove 8ap<uftnon0 
weight in swift horses. It cannot, however, be said-^t the swiftest hocsei 
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have the longest legs* The elongated skeleton and relatively long legs 
found in nmny swift racers are dne to their abnormal conditions of rearing, 
for they are kept in a stable, or a small field, and supplied with food, rich 
in albuminoids and poor in lime. P. D. 

671 A ^ootechnical Research Expedition in East Congo. 

Marco F (Professcnir a ITnstitnt agionomicjue de Tfetat) Uii voyage 
<Peludes 5»;ooteehniqut*s nu Congo oiiental. Annaks dc Gemblou.r, Year 30, 
Ho, I, pp. 1*40, figs* 8. Brussels, xc)24. 

The author made an exhaustive study of the domestic animals in the 
region Ruanda-Urundi-Kivu, The cattle of this region are by no means 
homogeneous, h'rom various measurements made of the cattle belonging 
to the laboratory herd at Kissegnies and representing the stock of different 
regions, it was found that in comparison with the animals of the Belgian 
Congo, the Ruanda-Urundi-Kivtt type is higher on its legs, shorter in 
proportion to its height, of nan-ower build, and with a more tapering pelvis, 
The average weight of the animals is about 300 kg. The great mass of 
the cattle is apparently the product of the union of two basic types and 
they form a population which is in a condition of confused x^ariation. The 
first of the types would appear to be the zebu, with much developed pendant 
hump, saddle back, short horns, higMy developed muscles, good balance, 
croup nearly horizontal and well developed udder. The second type is 
shorter, has long horns, a more sloping and narrower pelvis, poor mttsextlar 
development, a poorly developed udder and is less hardy. Between these 
two types are a large number of intermediate forms with characters resembl¬ 
ing those of the short horned race Red coats of all shades and pied-red 
coats predominate, but there are also dun, pied-dun, dappled black, pied- 
black, dirty-white, mouse colotured and pied-mouse coloured animals. 
The muzzle is black, bluish or light coloured with a few spots. The hair 
is smooth, fine and clings closely to the skin. The horns are smooth, 
slender and dark toward the points. Their direction and length vary 
considerably. The foreheads of the cattle may be deformed owing to the 
irregular direction of the horns resulting from the delayed ossification 
of the symphyses joining the cranial bones. On the whole, the outline 
of the head resemblevS that of rectilinear cattle., There are numerous cases 
of mutation: absence of horns, loose horns and horns that turn downwards. 
The author only found a complete absence of horns in cows. 

The cattle reared according to the native methods develop late ; they 
weigh 20 kg. at birth and do not finish growing until nearly 6 years old in 
the bhort-horned type, and 7 years old in the long-horned. Earlier matur¬ 
ing animals can, however, be obtained by a more scientific method of breed¬ 
ing and by a better feeding of the calves when they are young. The cattle 
of Ruanda-Urundi-Kivu either have abundance of food, or suffer from 
scarcity alternately according to the season. The return of net meat reaches 
its maximum about January and falls to a minimum about June-July. 
From measurements made with th Crevat tape and from the information 
obtained the weight of the 4 quarters, may be said to fee 40 to 50 % of tibe, ‘ 
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live w«fight. i**at deposits only occui on the buttocks. Barotscluiid raltlc 
fclaughetcd at Blizabetlivilk gavi' a return of 40 ",i. the weiKltl of the 
fore-quarter being the same or higher than that of the himlquaiUr. The 
flavour of the meat varies according to the seasf>u. When a luinip is 
present, its volume shows the degree of fattening. 

Cattle are hardly ever used for traction, but .should tx-c.ision arise, 
the yoke is attached to the horns, or in front of the withers Young mules 
are castrated when about r year old and broken in when about 4 years 
old. The bulls are kei)t until they reach jo-12 years of age, they are fairly 
docile, good at walking, but a little light. The cows arc poor milkers, the 
udder being small and the mammary glands little dcvelo|«,‘d. The average 
milk yield is 2-3 litres daily The cow>s run dry early and only allow them¬ 
selves to be milked in the piesence of their calves. The milk is verj' rich 
in fat and 15 lities will make one kg. of butter if u separator Is used, and 
20*22 litres if the native method is adopted. The short horned type pro¬ 
duces the best milkers. 

When reared by the natives, the cattle lead an almost wild life. They 
are grouped into herds of about 50 head with one or more bulls and .are 
driven out to the pastures in the morning where they remain until evening. 
In the dry season, they lie down in the brushwood without any litter. The 
only cleaning they receive consists in the removal of ticks. During the 
rainy season, the pasture grass is the sole food required by the cattle, but 
in the dry season, they have to be driven along the river-couises and into 
the valleys with fertile soil. Many of the animals are thus caused to perish 
from hunger and thirst and intestij^al troubles, distomatosis and verminous 
enteritis are produced. The native tries to provide his cattte with salt 
by giving them salt plants from the marshes. The animals chooM by 
preference clear tunning water to drink, ,but the tebu is fcoovm to bear 
thirst well ' ' ' 

The cattle breed in the open in the pastures and the sites ate never 
selected. The cliaracters valued by the natives are gentleness, fat and 
tlbe capability of producing female progeny. Cows are esteemed accord¬ 
ing to their fertility, their milk yield and the number of female oSapriiig. 
The cows oalve tor the first time at the age of 4 to 5 yeats ; the gestulion 
period is longer than in the case of Knroiiean cattle The calves me In 
suSdently nourished which accounts for their late nniturily ,ind small 
size. A man does the milking first he allows the call to sink iti d.iin 
and then he milks each quartet separately using only om. luiud , th<> tall 
is afterwarcte allowed to empty the udder. At first the calf is kept shut 
Up; wewing takes place about the tenth month, and when tin* yomig 
anhwd is a y8« old, it is turned out to graze. The bulls are ke|>1 ior a 

time, but the cows are destroyed after their fith to loth calving 
is never consumed fresh, but is made into cheese by means of 
imAmycotes coagttlation _or the addition of sonif native product. The 
sSto Wrtrife ate very primitive Butter is used to some eattent as a fond, 
W as A iniawat. The chief brandr of trade i» the sak of 

^ Tlue ttsed tot pt^serrtog the WdfS 'VBtf in tilt 
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Fio 97 — Shoit-horned type, true zebu 


Fio 98 — lyong-homecT tyi>e 


















Fic loo — Bistajjce between the Ups oJf the hornts: 85* 
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I^ic loi — Dropping: and swinging horns. 


IhOr 103 — Knancla goat. 
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Pig 104. — iJippiug-tattfc. 







tttn# swwiBt 673 

}*ood wsults are obtained from brine; drying however leaves mnch to be 
(iebired, 

T/ic \hceft and !>oats of Ruanda-Urundi-Kivu. — The number of 
head amotuits to 1000 000 Goat and bheep breeding is not com- 
bim><i with o.ittle-roaring, sheep and goats being always the property 
(it 11 k* small liiud-holder. In Luanda, the sheep and goats are eaten, 
but in nriuidi, the goat, and more (‘»i«ciaUy the sheep, serves as a 
ttiwlimn of (‘xt'hatige on the native markets. The .sheep of Euanda- 
Ifmndi-Kivn aie desiviuled from the Arktil sheep of the A.siatic steppes; 
they are cluiraettnised by a deposit of body fat on the haunche.s only ; the 
fail is swollen like a roll from the base tip to a third of itslengthand produces 
a msiss of fat weighing 4 kg. or more'. The wool is of inferior qnality und 
often replaced by ctiarse hair. The sheep are 60-70 cm in height. The 
coat is white, but the head, neck mid hind quarters usually are black, 
though occasionally the black is replaced by red. Some of the animals 
have uniform red, or pied-dun fleeces and black legs. The rams arc 
homed, the ewe.s may be hornless. The general conformation needs to be 
improved for mutton production. The mountain sheep might be crossed 
witli a wool-breed stidi as the Merino, or Romney Marsh, while in the 
plains, the native sheep ought to be crossed with a mutton breed, for 
instance, the Suffolk. The type of goat most widely kept is the Nubian 
which is remarkable for its height, its good conformation and high milk 
yrield. The horns of the Nubian goat are inclined backward.s. There is a 
short-haired variety and another with longer hair; this type is more bony 
and gives loss milk. It is dun coloured but its legs, the line along the back, 
the fore part of the head and often the lower part of the abdomen are all 
black, or else the coat is black and all the above-mentioned parts are dun- 
coloured, Individuals with pied-black, pied-dun, and tricoloured coats, 
black, white and dun, also occur Most of the swine are of the Iberian type: 
with a longish body, sloping croup, long head, cylindro-conical, small ears, 
very low nasal angle, thin hair, and white, black or brown skin. The breed 
is very prolific, tiic animals fatten well, mature early and are hardy. 
Swine are only kept by the Europeans and a few chiefs. The pigs are 
turned out to graze and receive a .supplementary maize ration. The a- 
nimals are killed at the age of g mouths when they weigh about 100 kg. 
Measles is a common disease among pigs above the age of 3 months; the only 
prophylactic measures taken consist in rearing the pigs in paddocks and 
in observing the rules of hygiene and cleanlinesb. 

Farmyard poultry. - - The native.s rear fowls and Barbaty ducks. 
Tlie ordinary hen is small, its characters are variable, but it is a fairly good 
layer and an excellent sitter The average weight of an egg is 40 gms. 
The fllesh is of poor quality, unles.s the bird is fed a special diet. Europeans 
have successfully introduced foreign breeds such as Orpingtons and Ea- 
voroEes. 

No horses are kept; although it would be possible to breed them. 
When proper roads have been made, mules could with advantage be bred 
for transport purposes. 

The sanitary conditions of the cattle are quite different from those Of 
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herds m European countries. Ft)ot-aiul mouth disease only occurs, in 
a mild form, at all events amon>? adult stotd^: and tetanus is frer|uentiy 
curable The effect of the environment upon parasitiNs and the diffeivid 
resistance of the various breeds must be taken into acvotiuk The stork 
breeder must above all thoroughly know the various tropical dtscsises and 
make use of the help of tlie ix'searclt laboratories which ate investiualiug 
contagious maladies. The chief diseases are : piroplasmosi*-, Ivist Coast 
fever, trypanosomiasis, cattle plague, scab, niyosis, migvuuiu, hm\ loi 
gangrenous coryrai, anthrax, verminous discuses and cot^cidiosis, The 
symptomology of all these disease is invariable therefore tlu* Nin<*k lueeder 
should keep himself au conrant as regards lahonitory imdhods, he ahh^ 
to handle a microscope and himself understand how to laki* .sumplch oi 
diseased matter for analysis. The chief prophylactic measurts against 
contagious tropical diseases are 

1) The speedy detection of actual 01 susjiecttjd castes of transmiss^ 
ible diseases, 

2) The destruction of the parasitic germs or agents, that have 
disseminated in the infected regions. 

3) Protection of herds and flocks against the intcunediaU* hnsis 
that transmit various maladies, 

4) The vaccination, immunisation, or slaughter, of all aiumal*<i, i»spc- 
cially germ-carriers, as soon as they show signs of Ixdug sources of iiilcc 
tion. The enforcement of the usual sanitary rules. 

The author also makes observations on piroplasmosis and Mast Con< 
fever and Shows the absolute necessity of exlcrmiimtiug ticks which act us 
disease carriers. The problem of colonial stock-breeding is mainly u quest¬ 
ion of the control of these parasites, foi their presence rciulers it iinposs¬ 
ible to effect any improvements either within the breed it^'tdf, orliy the itsi* 
of stock belonging to improved breeds. Ticks are divided into thu*t» clas¬ 
ses according to the numtier of hosts they require for the completion of thei, 
Hfe-cyde. The first class consists of ticks passing all their life, from the 
larval stage to that of the adult fenmle which gorges itself with bl«KHl, upon 
the same animal; those of the second class live as larvae and nymphs 011 
the Same host, but migrate in the adult stage to the soil whence they in¬ 
fect a second host. The third class is composed of ticks that m|uire thr«H* 
hosts. The larvae attack an animal, suck its WoikI and then fell to ilie 
ground and become transformed into nymphs which live at the expense of 
a second host, and again fall to the ground where they assume their adult 
form and then attack a third hc^t, The most common tick in Russia is 
appendicul&tius^ a member of the third claw. Ticks in 
the blood of thir host, become infected with the parasites it coii; 
V and convey them to another animal. In addition to actiiiig as disease 
however ticks are also injurious in various ways; 

weaken their hosts which become anaemic and finally dit« 

ticks can suck 48 Mtres of blood ixm. mm anbml 
Che year, ' ' . 

2) The bites of the ticks cause wounds whidi allow iwasites to ttn- 
ter and depreciate the value of the aWns. 

imi 
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3) Tick attack decreases the milk yield, and frequently the lesions 
ol Ihe udder such as to make Ihe animal useless except to the butcher. 

4) Tickdnfestcd calves do not grow normally. 

5} The fatletiiiig i>iocess is checked 

It is lher(*it>ie intlispensable that these parasites should be controlled. 
I'liev ciui hi^ destroyed !>> firing the brushwood, dipping, or immersion in 
arstmical hatiis, staiving out by abandoning the pastures and dividing the 
cattle iangi*h into a coiluiu number of enclosures 

The Ruamlu-l'iiuuli-Kivu legxon is of great promise for slock-reaiing 
and has luimettnis nuirbds at its disposal, for it could supply thelyowex 
C<mgo and Stanleyville, as well as Albertville. It could also piovide breed- 
ing^stock fot the neighbournig stock-ieaung regions. Efforts must however 
be made to impiove the ])asluTes and also the live-stock It is necessaiy^ 
tt» ])ractise systematic selection, to organise the control of external and 
inteinai parasites, to give instruction in the methods to be employed in 
scioniifit' biecditig and in the rules ot hygiene etc. The author concludes 
by giving an account of the Kateiitania Bleeding Station and suggests the 
bc,st melhocis to be lulopted for the improvement of the cattle 


P. I). 

SpeciuL 

675. Elfect of Sub-€utatieoit$ Injectiom of l^actose upon Milk Fro- 
cluctloxi in €ows« 

Cami*us, a. (Istituto di ssootecniii ed ezoognosia della R. Scuola veterina- 
rittili Bologna). A'/Jmie delle iniezioni sottocutanee di lattosio suUa produzione 
lattea ddte vaccUe. La Mmva Vetcrimria, Year H, No. 5, pp. 2-5, tables B. 
Bologna, 102-<j. 

The author studies the influence of sub-cutaneous lactose injections 
n^m milk secretion using two Schwyz cows in his experiments. The 
ansriials were milked three times a day, always at the same hours and by 
the same i>erson. The milk of each milkmg was very carefully weighed. 
The cows had a liberal supply of good quality hay always at their disposal. 

Cm Na. I. — Had calved 3 months previously, was in excellent 
condition, weighed about 650 kg. 8 years. The experiment was 

divided into 3 periods. The first preliminary period lasted from Eebmary 
9 to 28 and was divided into two periods of ten days The milk yield 
allowed a natural and progressive tendency to decrepe. In the course 
of first ten day period the average daily production was 11,823 kg., 
but fell to ii»353 kg. during the second period. 

The sto>nd experimentil period (March 1-30) was divided into three 
ten-day periods; 5 cc. of 5 % lactose were injected subcutaneously every 
#y. A larfee increase in tto milk yield was observed as compared with 
1^ milk pioduc^d during the last corresponding period in February. The 
tomse Wi# 595 gm. during the first period, 5578 ^* during the second 
during the third* an ayera^ daily increase of 645 gnir 
^ whole monthi , > . - . ^ \ / ^ 
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During the third period from March 30, the injections were snspendecl 
for 10 days and the milk yield was found to decrease greatly, during the 
third 10 days of March, the average daily milk production was 12.135 kg., 
and fell during the present period to 10,958 kg. i. e the average daily tie- 
crease was 1177 gm. 

From XO-19 April the injections were resumed with the lesult that 
the average daily milk yield rose 1175 gm. 

From 20-29 April the iujections were again suspended, the avcTagt* 
daily milk production falling from 12.13 kg (4th period) to 11.766 kg., 
thus showing an average daily decrease of 365 gm 

Cow No. 2 — Calved for first time 4 months previously. Age j 3vars 
and average weight 390 kg. During the 20 days of the preliminary period, 
a slight fall in the milk secretion was noticed, viz , 17 593 litres for first 
period and 7 393 kg. for the second The cow was given subcittaneous 
injections of 5 cc 5 % lactose for 10 consecutive days which cause<l 
the average daily production to rise from 7.395 kg. to 7.555 kg. or an 
increase of 360 gm. per day No injections were given for 3 periods and 
the fall in the average daily milk yield was 228 gm in the first decade, 
1.238 kg in the second, and 1028 kg in the tliird. On resuming the 
injections for two periods, increase in the daily milk production was 
found to be 573 gm. during the first period and 675 gm. in the second 
as compared with the third period without injections. 

The injection of 5 cc. of 5 % solution of lactose certainly causes 
an increase in lactic secretion. The favourable effect of the injection 
shows itself after the first day and is maintained throughout the time 
of the lactose injection however long it may last and ceases as soon as 
the injections are stopped, to manifest itself once more as soon as they 
are resumed.* 

From various estimations of the nitrogen and fat content of the milk 
it was found that there is no perceptible change in the amount either dur¬ 
ing the normal period, or when the cows are given subcutaneous injec¬ 
tions of lactose. p, X)^ 

676. The Relation between Age and Fat Production in Dairy Cows* 

Ragsdale, A. C, Txjknk^r, C W. and Brody, S. (Department of Dairy 
Husbandry, University of Missouri, Columbia, Missouri). Journal oj Dairy 
Science, Vol VII, No. 2, pp 189-196, 1 table, figs. 3. Baltimore, 192.1. 


Milk secretion, like all other physiological processes undergoes certain 
changes as the animal grows older, it has been found that the average 
milk and butter-fat yield of a cow gradually increases until the age of 
maturity and then decreases progressively with the on-coming of old age 
^ feeding and management remain unchanged. The 

of the age of matunty, as well as of the maximum milk yield 
tetter-fat production, and also the amount of increase in relation to 
.ag^;ted*'^hcc€ssive lactations are all very uncertain questms and much 
; l^eeders. 
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At the time when the advanced registry (test) system was started* 
there were no certain data on these points, and hence the minimum re¬ 
quirements qualifying for 
legistiation were arbitra¬ 
rily fixed. Now that this f 550 
system has been in force for 640 
many years, thousands of 
annual 01 weekly records 
have l>een collected, which 
provide excellent material 
upon which to base an esti¬ 
mate of the relation bet¬ 
ween age and milk secretion 
throughout the life-time 
of the dairy-cow. PBAUn 
and his fellow workers have . i 
already shown that the milk | 
secretion curve has gene¬ 
rally a logarithmic form. 

Hoofbr, at the Kentucky 
Station* and Cahui^ish at 
the Iowa Station, have 
also both proved that a re¬ 
lation exists between age 
and production. The au¬ 
thors give the results of 
a study based on more 240 
than 46 000 annual records ^ 2 5 4 5 6 7 6 9 10 B r4 is 

and over 104 000 weekly g 

records. The animals used 

in the experiment belonged con^poudmee between age md fat 

1 ^ I production in the miich-cow 

to different breeds : Tersey, 

Guernsey, Holstein - Frie- ^ ■“ productiwi; b *= ase m years, 

sian, Ayrshire and Dairy W Holstein; (6) Holstein {7 days. Records 36), 
ShorthorS, they are cl 2 ^ 

sified according to age with (g) Shorthorn 

an interval of one year. 

It can be seen from this 

table that: i) the age of maximum production varies little in the different 
breeds; 2) the butter-fat production rises gradually until about the 7th 
or 8th year on an average, and then progressively declines as old age 
begins. The different inclination of the two curves shows that up to 8 
or 9 years of age, the older the cow, the more easily does it fall below the 
required minimum, while after the animal has passed the age of g years, 
it has a constant handicap on account of the effect of age upon yield. In 
figure 106, the average production of all the tested animals of t3ie different 
breeds is given in percentages of the maximum yield. With the hdp csf 
this graph, it is easy to estimate what may be expected from a cow-at 
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— Coucfepoudcuce between age and fat 
prcxluction in the itnlch-cow 


A *« annual fat production; B « age m years, 

(a) Holstein; (6) Holstein {7 days. Records 36), 
(u) Holstein (305 days); W Guernsey; Jersey) 
(/) Ayr^re; (H) Miuimutu requirements; (g) SUortbom 
milker 
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difietctit ages in terms of its maxinmm production. l^Hgiire 107 sliowh 
that, in Jersey, growth (increased body-weight) anti inci eased milk st‘- 

cretion follow 11 k‘ StUiH* 
course uiiltl the age of 
maturity, T^'iom this close 
lelation it may be asMUu 
edthal the asc(MKling pait 
ofthecuive lepieseuting 
milk-sectetion is due to 
growth and its altendani 
physiological changt‘s. Af¬ 
ter the cow i () yeats old, 
the milk secietion detTcM- 
ses and the descending 
portion of the curve is 
the me<isure of the degtee 
of senescence. Milk se¬ 
cretion at diilereut ugevs 
can itidet'd be regarded 
as the result of two 
physiological processes: 
growth and old ugc. This 
fact is of the highest itn- 
portance from the stand¬ 
point of selection, for it 
makes it possible to com¬ 
pare the records of the 
yields at different ages. 
In order to study the 
power of breeding-bulls 
to transmit capacity 
milk production to thcii 
progeny, it is tiecessary 
to convert the production records so as to obtain a comparable l)asis» 
By making use of table I, it is possible to calculate the efiuivaleiit recoid 
at the age of maturity for any given cow by means of the following 
formula; 



B 


Fio. 10b. — Relation btiween age andUl production 
exprc« 3 sccl in percentage of maidmum production 

A »» Fat production m percentage of niaxmmm pro¬ 
duction ; B aw age in years 


Average producUou <4 

equivalent record at age of matiuity 

ijttatiiiity ** Xotal production at given X 

age Average pio<luction of amg 

at the age for wlUOi the 
record has been calculattd 


Itt ibecase ofacCTof given breed, the average figiwes for that hired 
m tjbo witt naturally be used. 
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IHGr 107 liclativc increase m weight and fat production lu the Jersey cow 
A T 4 vc weight, B «» annual fat production, C « age m year*? 

Kelative rise in body weight and milk secretion in Jersey Cattle: x (i) Body weights » 
(a) Butter fat production per year. 

R D. 

677. Variations in Milk Yield and Percentage of Fat according to the 

Different Quarters of the Cow’s Udder. 

Fitch, J. B, and CoiWwANJd, U* (Departtneul of Dairy Husbandry, Kansas 
State Agticuliutal College, Manhattan, Kansas). Jmmal of Dairy Smence, 
VoL VII, No 2, pp. 169-173, Table i. Baltimore, 1924. 

The data relating to milk secretion, and especially to the variations 
in the butter-fat, are becoming of ever-increasing importance for cattle 
breeders. A first experiment on this subject showed that with a large 
number of cows, there is no appreciable difference in the fat percentage 
of milk drawn from the several quarters of the udder. An experiment 
was carried out by the authors at Kansas Agricultural College on 2 Hol¬ 
stein and 3 Jersey cows which lasted two days, or for 4 milkings. The 
milk from each quarter was drawn separately and the milk was also col¬ 
lected, weighed, sampled and analysed separately. A fortnight later, 
the same experiment was repeated with the object of verifying the re¬ 
sults and to test the permanence of the variations recorded on the first 
occasion. The data collected show that the results obtained from the 
two experiments agree very closely. In the case of any given cow th^ 
milk from one quartet may always be more plentiful or contain^ 
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butter-fat than that of any of the others. Thus, for instance, the front 
right quarter of cow No. 5 yielded less milk than the other (quarters. If, 
however, the average of all the cows is taken, it is found that no quarter 
is conspicuously superior to the otheis from the point of view of milk yield, 
or butter-fat percentage. The right hind quarter of cow No. 1 gave a 
richer milk than the other quarters in b out of 8 estimates, and at the* 
same time yielded a larger quantity. 

In conclusion, since more constant results art^ obtained fiointht^ 
estimation of the butter-fat in the milk from the different qiturleis than 
by determining the milk yield itself, it may be concluded that ijuarters 
with a low milk yield also produce little butter-fat. 

P. D. 

678. Self-Rationing of Calves (1). 

Candwsh, a C. (Dairy Husbandry Section, Iowa State College of Agricul¬ 
ture and Mechanic Arts, Iowa Studies m the Growth and Nutrition of Dairy 
Calves. Self-feeding a Grain Miijcture to Young Calves. Jottrnal of Dairv S(ntmi% 
Vol Vn, No. 2, pp, 160-162, tables 3. Baltimore, 1924, 

The author, in continuing his experiments on the use of an automatic 
feeder in cattle-rearing, selected 2 Ayrshire calves 18 and 8 days old respect* 
ively, of which one weighed 18.5 kg. and the other 26.3 kg* at birth, and 
2 Jersey calves, aged respectively 32 and 8 days, weighing at birth 23. r 
kg, and 26.3 kg. respectively. At the beginning of the experiment, the 
calves were hand-fed with whole nrilk according to their requirements. 

The experiment lasted for 6 periods each of 30 days. From the third 
period, the whole milk was progressively replaced by skim*milk* Good qual- 
Hty luceme-hay was always supphed to the animals, which had also free 
access to salt and were watered twice daily. In addition, the calves had 
at their disposal a mixture of concentrated foods placed in a self-feeder, 
This mixture was composed of the following parts by weight. crushed grain 
3, ground oats 2, wheat bran 2 and hnseed-cake x. From the examina¬ 
tion of the table giving the total consumption, it is seen that the (juantity 
of concentrates eaten was always larger than the quantity of hay. f)n ai 
average, each calf consumed daily 1.34 kg. of concentrate.s and 0.54 kg. of 
lucerue hay. At the end of each experiment period, the live-wdgkt of the 
animals was determined and various measurements were taken. By com¬ 
paring the results of the present experiment with the earlier in which the 
calves were fed normally, it is found that the percentage increases in live- 
weight, height at withers, depth of chest and width of haunches were only 
309; 34: 57 67 respectively for the normally ted calves as against 491 : 

37:56 and 77 for the calves using the automatic-feeder although they 
; were the younger by 14 days. 

^ From a comparison of the cost price of the food given to the calves up 
,^^^the age of 6 months, the following figures are obtained. 
f. Calves fed normally: 35*57 dollars; calves fed by means of ^f-feeders 
' but given a choice of concentrates, 33-81 dollars, present 

(t) See M. ,x$34, itet. I. p. 

ipm ' . ;' _ ’ 
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29.96 dollars* The cost per lb. of live-weight increase was respectively 
14.4, 14.1 and 104 cents. 

Hence the present experiment shows that calves can be fed econonne- 
ally up to the age of 6 months on a mixture of concentrates as given above, 
if this food is placed at their disposal m an automatic feeder. F. 

679. Iniduence of Feeding and Care upon the Production of Dairy Cows* 

EckxeS, C H (Minnesota College of Agriculture) Induence of Feed and 
Cate Compaiison of Records made under Official Testing and Cow Testing 
Avssociation Conditions Hoard's Dairyman, Vol TXVII, No 10, p 362, 
tables 2, graph i Fort Atkinson, Wisconsin, 1924 

In the course of the last few years, the application of official testing for 
the advanced registration of dairy cows belonging to pure breeds has con¬ 
siderably mcreased the milk and butter production records. The question, 
however, arises how far the increase thus observed should be attributed 
on the one hand to the nse of better methods of breeding and selection, 
and on the other to a more scientific knowledge of the rules of feedmg and 
management. The Cow Testing Associations have also been an important 
factor of making for progress in the improvement of the dairy cow. The 
records obtained by these Associations have, however, been always consid¬ 
erably below those made under official testing for advanced registration. 
Whether the great discrepancy between these two records is due to the 
hereditary qualities of the animals, or is not rather caused by differences 
in feeding and care is the question that tlie author has set himself to solve. 
In the first place, it is necessary to observe the different conditions under 
which the animals live during these tests. A cow being tested for advanced 
registration is specially prepared by liberal feeding during the period pre¬ 
ceding calving, during the test, the animal is milked 3 or 4 times daily, 
suckling and reproduction are temporarily suspended and every care is 
given. In the case of control by the Cow Testing Association, milking is 
only done twice daily, the cow is again served so as to obtain a calf within 
the iz months, while the food and care given cannot be of the same char¬ 
acter as in the first case. 

The author has collected, on the various farms belonging to the Agri¬ 
cultural Colleges, records referring to herds that have been subjected suc¬ 
cessively to these 2 methods of testing. The cows furnishing the data 
were 41 in number and belonged to 4 different breeds, Jersey, Guernsey, 
Holstein and Ayrshire, The results obtained by official testing and by 
the Testing Associations, respectively are compared in a table and the data 
show that cows subjected to official testing for advanced registration 
yield 70.7 % more milk and 64.9 % more butter-fat than those tested in 
the ordinary way. Hence under normal conditions, a cow can produce 
on an average 55-60 % of its official record. The figures given in the table 
show that the differences between the records made by official testing and 
ordinary testing are greatest in the case of animals with the highest official 
records. On dividing the 41 animals into 2 groups * a) those with an official 
f^toxA of over 271.8 kg. of fat and 6) those with an official record of to 
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fhan 371,9 kg. of fat, it is found that the increase of butter fat is 82,6 % 
and that of milk is 90 5 % in the first group, whereas in the second group 
it is lespectivdy 48.4 % and 52.9 %. 

It may therefore be concluded that the high figures recorded during 
the ofiicial testing for advanced registration aie due to the high productive 
capacity of the cow combined with the most favourable conditions of 
feeding and management which give full play to the manifestation of this 
productive capacity. P. B. 

6S0. The Value of the Results Obtained front Milk Testing . 

BSRGE, R. La valeur dc.s r6sultals fournis par Ic conlrdle laitici. 
Comptes rmdhs de I’Acuddmie d'Agriculture de Pruvu, Vol. I, No. i(>, 
pp 496-499. Paris, 1924. 

Owing to the influence brought to bear by the " Offices ngricoles ", 
many Milk Testing Associations have recently been formed in I'Vaact*. 
It is therefore a matter of considerable interest to ascertain the degree 
of accuracy obtained according as the tests are carried out at longer or 
shorter intervals. This study was made by MM. Laplatju, l)i{ i,A Piufi- 
GONNiftRS and Dxjpfaij at the National Centre of Stock-BrecMiing h^xperi- 
ments at Vaulx-de-Cernay. 

If each cow is considered separately, the errors in testing the amount 
of the milk yield do not increase in proportion to the length of time elapsing 
between the tests, but if the average results obtained from a group of lo 
cows are taken, it is seen that the errois in the case of tests carried out 
weekly — fortnightly — every thr^ weeks — every mouth, are respec- 
vely 1.04 — 1.4S — 2.08 2,68 as compared with the errors made in 

daily testing. 

The same is true of the testing of the butter-fat. 

Two sources of error that are as important as periodicity are incom¬ 
plete milking and weighing. The amount of error due to the first is un 
j faaovm; the error in weighing wdth the instruments usually employed is 
from t to 2 %, A third source of error may also be mentioned viz., the 
possible incorrect reading of the graduated tube by the tester, 

These observations show that daily tests of milk and of butter-fat 
yield may not prove more accurate tlian periodic tests. !•'. 1 >, 

681. The Selection of Cattle and the Proportion of the Three Cafejto- 

ries in Net Meat. 

Bbrgk R, Sur la sdleotion dcs bovins cl la proportion dcs troi'i cald- 
goiies dans la viande nette. Conipfei. rendus de I’Acadimk WAgriatlttire de 
France, V0I.X, No ix, pp. 375 - 37 ^ Parifi, x<>24. 

The following statement are taken from a work by MM. I/Ai'r,AiRi> 
and Dbgois. 

Hithexto, the principles by whicli the breeder has been guided )u 
nwat production may be summarized as follows. It is aecessaty mt 
only to seek to obtain the largest amount of net meat, but « ,! > <? the lar- 
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ge$t possible development of those parts where the meat is of best qual¬ 
ity, moreover the more these parts are developed, the smaller will be 
the meat of the third class. The authors, on the other hand, concluded 
from the results of experiments that the pioportion of meat of first 
quality is nearly constant in net meat and that the question of race is 
of little importance in this connection. 

The improvement of beef breeds does not consist in the improb¬ 
able increase of the prime cuts, but selection should aim at obtaining 
earlier maturity, better assimilation, aptitude for fattening and good con¬ 
formation which help to improve the appearance, grain, tenderness and 
flavour of the meat, as well as the meat yield F. D. 

682, Annual Milk Production in Italy. 

PiROCCHi, A. Sul bestiame lattifero in Itaha. Annah deirisUtuto spevi^ 
mentale d% Caseificto %n Lod%, Vol. I, Nos 5-6, pp 158-X66, I^odi, 1924 

In this statistical paper, the annual milk production in Italy is given 
at about 40 million hectolitres. The milk comes chiefly from cows, though 
a certain amount is furnished by ewes, goats and buffaloes in the order given. 

F. X>. 

683. Management of Cattle in Denmark. 

Caiur]^, G. (Professor of Agriculture) I/'exploitation des bovins au Bane- 
mark. Journal d^Agy%cuUur& pratiqm^ Year 88, Vol. 2, No. 13, pp 256-259, 
figs. 2, Paris, 1924. 

There are in Denmark about 2 500 000 head of cattle which are almost 
exclusively dairy cows kept to provide butter for export. The milk is 
forwarded to the co-operative dairies which are widely diffused throughout 
the country and have done signal service for the improvement of breeding 
by instituting milk and butter testing, practising strict selection and 
popularising methods of scientific feeding. Two distinct races of cattle are 
to be found in Denmark: (1) the pied-black Jutland of average size and 
probably belonging to the Breton and Dutch breeds ; this race is suited to 
the less fertile districts- The cows weigh from 400 to 500 kg. and give an 
average annual yield of 3000 litres of milk with 3,5 % of butter-fat; (2) ;the 
Red IslandBreed which is more widely kept and has long been select¬ 
ed. The coat colour of this race is a dark, uniform brown, the mucous 
membrane is pigmented. The cows much resemble those of the Heniish 
breed, they weigh 450 to 500 kg- and yield annually 4000 Etres of milk 
producing 117 kg. of butter. There are a few herds of Jersey, also a cer¬ 
tain number of large short-homed cattle of the Shorthorn type that 
grow quickly, but are poor milkers. 

The chief anxiety of the farmer is the production of sufficient food 
for his herd, a fact which explains the predominance of forage crops and of 
hoed crops in rotation. Duringthe summer, the cows graze on the artifidal 
pastures that are composed of a mixture of gramineae and legmnmosaef 
and thus provide a complete forage for the animals which never suffer' 
from flatulence. The cows are fastened to a stake, the rope being placed 
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round their neck or horns ; they are moved several times daily as required. 
In the peat-moor districts, natural meadows are to be found wheie the 
cattle graze freely, often in company with horses. The winter hivSts 7 
months, so that food, including dry forage, roots and concentrated foods, 
has to be stored in considerable quantities. The cakes most used are those 
made of linseed, sunflower-seeds from Russia, or cotton seed from America. 
As much as 4 kg of cake are given in the daily ration. Beets and swedes 
are kept in silos covered with soil. The troughs are supplied with water 
from a tank filled by a pump, worked by a windmill. The sheds have a 
double row of stalls with a passage down the middle ; they are ceiled and 
very well lighted. The animals heads’ come above the trough, their necks 
bemg allowed free movement while their hind legs stand on the edge of a 
deep channel into which the excreta fall and are carried away by a stream 
of water into a large covered drain outside the cow shed. The Danes 
use no litter, and as the cows have to lie on the floor of the shed, they fre¬ 
quently suffer from chills. 

The cows calve late m the^ spring, the young animals are suckled for 
3 weeks, and are then fed a mixture of whole and skimmed milk supple¬ 
mented with meal. Milking is very carefully performed; the milk is put 
into cans containing 20 to 40 litres and fetched by the carts belongingto 
the co-operative, the cans bemg returned fiUed with whey, P. D. 

684. Cattie-Hearing and the Dairy Products Industry in Brazil* 

I. — Be I/. M. Selec^So de gado Caraefl, Revista agmola indus^ 

trial e commemal Mtneim, Year 11, Part 2, pp. 96-98. Bello Horizonte, 1924. 

II. — Ba Mensagem do Sr, Br. Washington Bnis Perehu. Be Sousa, 
Presidente do Estado de Sao Paulo. O Crtador PauHsta, Year XVIIX, No. 7, 
pp. 84-86, Sao Paulo, 1923. 

in. — l^MRiCH, O, T. (Bscola agncola de Bavras. A produc^^o leiteira 
do Oeste de Minas. Revista agrioola %ndustntil e commercial Mineira, Vol I, 
Part 5, pp. 408-409. Bdlo Horizonte, 1923. 

XY, Os lacticinios en Minas, Ibidem^ Vol. XI, X^art 117, 1924. 

V. —• Vaccas de Beite no Rio. Sua ptoduc^go annual. Ibidem, Vol. II, 
Part 2, p. 87, 1924. 

I-II. SelecHoft of Cafacu cattle — Senor Be Abket calls attention to the 
good points of this fine breed of native cattle. The animals ate large and 
well-shaped, gentle, hardy and produce both meat and milk. In the 
State of Sao Paolo the breed has been much improved by selection, the 
same steps should also be taken in the State of Minas Geraes, crosb-brecd- 
ing being carefully avoided. 

At the Posto de Selec9ao of Nova Odessa (Sdo Paolo) Caracd cattle 
We been selected ever since 1909, the year in which the Station was 
founded. The maximum weight then attained was 781 for bulls 8 
ye^ of age and 54X kg. for cows of the same age. In 1922, the weight 
of bulls g years of age had risen to 968 kg, and that of cows cA the mim 
aget 0 60X kg. and these wonderful results had been obtained In tst 
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III and IV. Milk Production and the Dairy Products Industry in the 
State of Minas Geraes — The cattle at present reared in this State are 
multiple purpose animals with no special points. The cows often give 
less than 2, litres of milk daily. But at the large dairy-farms with pure¬ 
bred cows the daily milk yield may reach 10 litres, while as much as 
5 litres aday is obtained from cows belonging to well-fed, carefully tended 
herds from which the unproductive animals have been weeded out for some 
years (x). 

The natural conditions of the country are eminently suited for the 
establishment of a large industry of dairy products. There are various 
factories for cheeses etc. and their success speaks well for the future prospects 
of this industry. In the factory of the Companhia Industrial de Lacti- 
cinios ** at Barbacena, cheeses of the Prata, Gruyere, Port Salut and 
Cabocb type are made. The Noguira Red and Co firm has started a 
cheese-factory where 5000 litres of milk are handled daily at S. Gonzalo 
de Sapuh. The type of Prata cheese manufactured finds a ready market. 
The I^eiteria lyeopoldiense has several factories. In 1923 over 2 mil¬ 
lion litres of milk were sent to the Santa Isabel dairy; about half a mil¬ 
lion litres were consigned to the Beopoldina factory which turned out 
119 quintals of butter, while the Juiz de Fora factory took 1.4 million 
litres. The firm has bought other establishments at Cataguazes and Re- 
creio and has entered into contracts with the ** Companhia Mneira de 
I/acticimos 

V. Dairy Cows in the Federal District of Rio. — In 1920, there were 
in the Districto Federal de Rio 23 367 head of cattle of which 5259 
were cows kept on dairy-farms approved by the Prefect and yielded a total 
of 27 420 litres of milk daily i. e. $2 litres per head and per day. 

The annual milk production is about 10 million litres, while 33 mfll- 
Hon litres are consumed of which 48.4 % come from the State of Minas 
Geraes 30 3 % from the Federal District and 21.3 % from the State of 
Rio de Janeiro 

The present milk consumption could easily be increased ten-fold which 
means that there is a great future before the breeders of pure-blood dairy 
cows in the Federal District. F. D. 

685. Connection between the Amount of Fat in Ewe’s the Yolk 

Content and Fineness of the Wool and the AnlmaPs Qnalityi as a 

Milk-yielder, 

Macaixk. B. (Ing, agronome, former Director of thelnstitut Sup^tieur 
d"Agriculture atPrerov, Czecho-Slovakia). Rapports entre la quantity de la ma- 
ti^re grasse du lait des brebis, la teneur en graisse et la finesse de lent lame 
et les facult^s laiti^res, te Lait, Year 4, Vol, IV, JSTo, 33, pp. 193-200. Eyons, 
1924. 

The glossy character of the wool of a ewe is often regarded as a second¬ 
ary index of the milk-yielding qualities of the animat This idea is based 




(1) See E, 1917, No. 1044. ) 
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on the supposed enibryological relation existing between the sebaceous 
glands and the udder; it is said, the more marked the sebaceous glands, 
the more glossy is the fleece and the more developed the udder. The author 
after exposing the fallacy of the belief in a connection between the devel¬ 
opment of the sebaceons glands and the glossiness of the wool by drawing 
attention to the fact that a glossy wool is not necessarily Ml of fat, but 
sometimes quite the contrary, attempts to show the real relation be¬ 
tween the development of these glands and of the udder. The author em¬ 
ployed ewes in the experiment as they react better than cows to the various 
conditions that are necessary to the careful estimation of the connection 
and more readily allow comparable results to be obtained* The fat pro¬ 
duced by the sebaceous glands is entirely retained by the wool, and ewes 
graze on the pastures throughout the season and thus produce milk under 
the same conditions, variations in quantity or quality, due to the nutrient 
character of the ration, being thus avoided. 

The author, however, mentions certain conditions that may cause a 
variation in the results* (i) The difference of breed: merinoes for instance 
give little milk but have wool that is very rich in yolk, whereas Friesian 
sheep are excellent milkers and their wool contains little fat; (2) the age 
of the animals; although the fat content of the wool is nearly constant 
throughout life, the amount of milk obtained in different years is very 
variable and after the third or fourth lambing, the ewe gives more milk 
than after the first or second. Only animals in the same lactation period 
are therefore comparable; (3) the health of the animals during the lacta** 
tion period; (4) the richness of the pastures which varies considerably 
from year to year. Thus, in order to obtain results that can be compared, 
it is necessary to collect the data of a single year, ascertain the total amount 
of milk produced by the ewes .and the total fat content of this milk during 
each control period- 

The author analysed a series of 75 wool samples taken from different 
selected, flocks and from the fleeces of good, fair and bad milkers respect¬ 
ively, and in this way he was able to solve this problem, which is of great 
theoretical and practical importance, especially in the choice of breeding- 
rams. 

He noted at once that the wool from the various parts of the body 
varies in composition* 


Fa^ Percentage of Wool, 


Wittneaia 

i Back 

Umap 

Skowldct 

Kip Av<rttgc 

il.tS 


X04X 


9 2S xo 26 


observation led him to the conclusion that when the sheep be¬ 
long to the same breed, there exists, in the case of any given animal, a re- 
lawu betweeai the yolk content and the fineness of the wool. 

The foUovring results have been obtained in a milk control that has been 
In since X92X, in Slovakia, 
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School of Zaturcie: Valaque or Racka Breed of Sheep. 
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7.48 

29 1 
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1X3 

1 

46,2 

55-0 

86 
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10,41 


By taking a milk yield of 50 litres as a minimum, 51-100 litres as fair, 
and above too litres as a maximum, the following averages were obtained. 


Ivactation 

Amonni of milk 

litres 

Amount of fat 

gms 

Percentage of fat 
in wool 

Mmxxna of groups. 

38 

2977 

9.3 

Heap » » .. .. 

66.6 

5279 

10.0 

Maxima » » .. 

121 6 

9287 

11.0 

Average minimum . *.* * 

37.6 

2 669 

7.48 

Average maximum. 

1358 

10713 

10.89 


These data, which have been confirmed by others obtained with pure¬ 
bred Briesian and Cigaia sheep, and cross-bred Briesians X CigaJa, 
Racka X Friesian and Cigaia X Racka, show that there is actually a rela¬ 
tion between the fat content of the wool and the amount of milk and fat 
produced. 

Subsequently, the author made a study of the wool in orderto ascertain 
whether there was any difference in the fineness of the wool of good and 
of bad milkers. The " Valaque ’* breed has 3 classes of wool in its fleece, 
" jarre "," duvet" and " brin de chien The fleece of good milkers con¬ 
tains the minimum of '* jarre ", the maximum of “ duvet ” and an average 
amount of " brin de chien " ; the fleece of fair milkers contains an avmrage 
quantity of " jarre " and " duvet" and the maximum of " brin de,chien ", 
whereas the fleece of bad milkers is characterised by the maximum of 
" jarre ", nearly the maximum of duvet and the minimum of " brin de 
chien ", 

On comparing the weight of 1000 fibres of all the classes of wool, the 
author found the wool of good milkers to be the heaviest and that of poor 
milkers the lightest. Microscopic analysis has shown the " jarre " and 
" duvet" of good milkers to be thicker than those of bad milkers. A study 
of the total diameter of the fibr® and of the medullary substance explains 
the coarseness of the " jarre ” in the fleece of ewes with large milk-yield. 
The cuticle of the fibre of" jarre " is the same in both good and bad milkers. 

tWRi' 
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The author obtained the following results from a study of the wool of 
milch ewes of the I^riesian breed. The average weight of xooo fibres is the 
same for good and for bad milkers, but the weight of looo fibres of the same 
length (lo cm,) is 0,164 milkers and 0,150 gm. for bad milk¬ 

ers. The wool of good milkers is therefore in this case also heavier than 
that of bad milkers. The microscopic analysis of the wool shows lluit in 
good milkers it is made up of 78 % heavy fibres, whereas the proportion 
of such fibres in bad milkers is only 68 %. In short, the lesults of the .study 
of Friesian sheep coincide with the facts revealed by the investigation of 
the Valaque breed. 

Hence the author concludes that a correlation exists between the qua¬ 
lity of wool and the milk-producing capacity. The greater the aniotini of 
yolk to be found on an average in the wool, the higher the fat content of 
the milk, provided that aU other conditions are equal. 1>, 

686. Sex in Sheep. 

I/API^AITD, M. and Gaknier, A La masculinity et la femininity dans Tespyce 
ovine. Revue de Zootechnie, la revue de$ dkveurs, Year 3, Ko. 3, pp, X64-168; 
No, 4, pp 256-265. Graphic Charts 3, tables 4. Paris, 1924. 

The authors have obtained the necessary data for their study of 
sex in sheep from a Flock-book with carefuily registered daily entries 
dating from 1904. For the breeder the question is a simple one, for he 
reckons a posteriori on the number of male and female births being equal, 
since he assumes (without any grounds for his belief), that it is a case of 
drawing lots from an urn containing a constant number of males and females. 
The frequency of male births varies, for instance, from year to year, but it 
takes several years to verify the famous law of chance, which seems to be an 
experienced fact, that if a large number of series is taken, the differences 
diminish. When continually longer series of matings and lambings are 
taken to determine the number of male and female births, the deviations 

M 

d««.seM.dtl.etoiaendeswdo.ely«<»mdy,. Tl. proportion p. 

of the number of males to females denotes masculinity. The theoretical 
frequency, the theoretical distribution of the deviations, and the compa¬ 
rison of the known with the theoretical distribution of deviations will be 
of great importance for the detection of fraudulent entries in pedigree- 
books. - 

The authors give a table showit^ the lambing results from 1904 to 
1921 indurive ,* + F) denotes twins composed of a male and a female; 

(a M) twin males and {2 F) twin ewes. There were on an average g6 
^»ep that dropped 47.7 M and 48.3 F, 31 lambs were born dead : 16.15 
the ewes proved barren, and 16 twin births were recorded, 8.i 

3-6 (2M) and 4.2 (2 F). Hence it may be concluded that i(X> 
produce too lambs of which 50.3 are females and 49,7 males; to thcw 
teust be added the lambs that are bom dead. Out of 100 ewes, lO.H 
prove infertile, and the loss is made up by the twin births; 33 % of the 
lambs ate twins, which means that the twin births are 16.3 % of the wlnde 

t ««1 
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number of births. Here again, the sexes are clearly almost equal, there 
being 48 % males as agamst 52 % females. I'riplets (which occurred 
twice in 18 years) be regarded as anomalies. 

As regards the division of the sexes at biith, there were during the 
whole period studied, 850 males and 870 females, or 10 x females to 100 
males. This proportion is however by no means absolute, for it can be 
altered in either direction by making the computation after a male year 
or a female year respectively. 

The authors* table shows the irregularity of the sex distribution. 
During the period under discussion, there were 9 male years and 9 fe¬ 
male years **. On studying the chronological order, there seems to be no 
periodicity in the succession of the ** male years ** and the female years 
Yet any decided variation in one direction is followed by a variation in 
the opposite direction and the same fact is noticed in the case of many 
slight variations in the same direction, which would appear to prove the 

existence of two limits to the variations in the proportion . 

females 

For the period studied, the maximum was 63 % males and the min¬ 
imum 37 %. These two figures are equidistant from the equilibrium 
oi 50 % males and 50 % females. Further, during the 9 male years, 
827 lambs (459 males and 368 females), were bom, whereas in the 9 fe¬ 
male years, there were 401 males and 502 females, or 903 lambs in all. 
Taking the number as loo, we have; in the male years, 55.3 males and 44.5 
females; in the female years 44.4 males and 55.6 females. The proportions 
are thus inverse which would seem to confirm the hypothesis of a limit 
The average difference of ii % is probably an indication of the average 
variation of the proportion. 

The authors next consider the sum of the production of the successive 
years. Taking the number of lambs as 100, they separated the totals for 
1904-19x2 from those for 1913-1921, and plotted the graph which shows : 

(1) that the same degree of variation occurred in two successive years; 

(2) that the actual degree of variation is greater in ** female years " than 
in ** male years **; (3) that the faU in the curve becomes very regular be¬ 
fore the change of sign. 

The twin lambs represented % of the lambs bom, and it seemed 
desirable to examine the possible relation between twin births and the 
male ** and the ** female years ** respectively. Only the (2 M) or (2 F), 
births are to be 4 pnsidered, for when one of the twins is male and the other 
female there is no difference in the division of the sexes. In the 9 ** male 
years 2 M occurred 44 times, i. e., 67.6 % and 2 F 26 times i. e., 34.3 % ; 
while in the 9 female years ** 2 M occurred 2 times or 32.4 %, and 2 F 51 
times or 65 7 %. The proportions are not so strictly inverse as before, 
but they show the existence of the two limits and the equidistance of both 
these limits from the average. Further, twin births of one sex are usually 
distributed according to the lambing sign. In considering the effect of 
twin births upon the division of the sexes, they must be considered as 
single births and the number of births is divided by 2. 

On arranging the results in the form of a table it is seen that twin 
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birttis seem to obey the above mentioned law of equilibrium imd only affect 
the xalio M when iheit number exceeding the average 16.5 % rises to 2u 
at least, that is to say, that the twins born do not affect the sign of the >^*ur 
unless their mixnber is far above the average. In tJie counse <>i t lu'ir 
tneuis, the authors adopted the plan of dividing latti])ing into 4 p<^ii«>ds 
dating from the birth of the first lamb to lliat of the lisb Tlu'y tn<'d 
to discover whether the division of the sexes at the beginning oi Intnhittf* 
gave any clue to the sign of the year Ihom the roMilis tints t^blainetb 
they conclude that the first quarter of the lambing season is gtmeially 
marked by the ** sign that will characterise the entire season. 

M 

Ou the other hand, the ratio of ~ „ during the first quartei is no cutin** 

X* 

ion of the value of -"^-in the whole lambing season; himiLuIy, tln^ pro- 
r 

portion of twin births during this first quarter gives no information as to 
the proportion of twin births that will occur in the eniiio latnbing season. 

The above-mentioned law of equilibrium apx)ears also to a])|>ly to this 
fraction of the total number of lambs born. P. 1). 

687. Experiments in Improving the Native Sheep of the State of Minas 

Ceraes^ Brazil, 

Bmrich, D, T. (Bscola agricola, Bavras), Mclhorainento dos tsinudrus «a- 
cionaes. Rmsta agncola industnal c commercial VoL II, Pali I* 

pp. 9-11, Bello Horizonte, X924. 

The agricultural School of Bavras (Minas Cieraes), imported some Hamp¬ 
shire sheep from the United States for the purpose of testing their capacity 
of acclimatisation and their suitability for crossing with the native sheep 
in order to improved the Brazilian breed. The Hampshire sheep were 
found to do very wdl in their new surroundings, provided they received suf¬ 
ficient care and were kept in the shade during the hot hours, provided with 
shelter at night, shorn before the summer began and suppEed with 
mentaxy rations in addition to the pasture grass. Under such conditions, thi 
sheep kept at the School produced lambs which retained unaltered all 
the breed-characters. 

The hybrids of the first generation were much superior in tyiie to the na¬ 
tive sheep and had larger fleeces. When in yolk, the fleece of the acclima¬ 
tised Hampshires weighed about 3 kg,, while those of the hybrids and 
the native sheep weighed respectively 1.5-2 kg. and x-2 kg. The loss in wash¬ 
ing varied around 80 %. The fineness of the wool of the hybiid and of na¬ 
tive sheep descended from the merino breed is about the same, IK D. 

688. Natural or Artificial Bearing of Sucking-Pigs. 

M. and Dkokois, E. Kombre de porcelets k laissor aitx tniies et 
ahaitement artificieldes porcelets lievm dc zootechnie^ la revue de$ dkvmrs, 
% Ko. 5, pp, 317-323, Paris, 1924. 

tn order to insure that the sow rears her young satisfactorily, it is 
necessary, as soon as she begins suckling, to determine her nursing capacity 
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and decide how many piglings shall he left to her to bring up. The nursing 
quality of a sow is frequently estimated from the number of her teats; 
an animal with 14 teats being considered a better nurse than one possessing 
only 10 or 12. This is, however, a mistake for there is no proof that the 
total quantity of milk obtained from 14 teats is greater than that drawn 
from TO. Thus it seems reasonable to suppose that the number of teats 
is not the chief element upon which to reckon the nursing capacity of a 
sow. The best criterion is afforded by an examination of the teats 
themselves. A firm udder with turgescent teats is a good index of milk 
production. If the brood-sow retains its general good health alter farrow¬ 
ing and does not lo^^e fiesh 01 suffer in any way during the nursing period, 
it is a good indication that the animal has a plentiful milk supply. 

The number of piglings to be left with the sow depends upon the num¬ 
ber of teats, the aaimals’ nursing capacity, and especially upon the economic 
object in view, whether the rearing of a number of animals of average 
qnahly, or the selection of breeding-stock. Many breeders leave selec¬ 
tion to take place naturally, reckoning that the inferior products will 
succumb. This is not, however, a satisfactory solution of the problem, 
because the best animals are thereby deprived of the food that would con¬ 
tribute to their full development and render them resistant to disease. 
It is evident that the best plan is to weed out the most puny piglings. The 
authors classified the piglings of sows according to their weight at birth 
and at the end of each month. With few exceptions, aU the piglings re¬ 
mained in the class to which they had been assigned at birth. It is thus 
certain that as a rule the young pigs with the best future before them are 
those that weigh most when they are born, and this fact can be taken as a 
sure basis for selection. 

Arhfiaal rearing, A sucking-pig taken from the mother can be 
easily reared on cow's milk, although the milk of the cow contains 
less fat and albuminoid substances than sow's milk. The pigling 
soon becomes used to the new food and grows well. Artificial rearing 
is often necessary in the case of pigs, either because there are not enough 
teats for all the farrow, or because the sow is a bad nurse, or suffers 
from mammitis. If the piglings are too many, some of them must be 
entirely bottle-fed; if the sow is a bad nurse, either all the smallest pig¬ 
lings can be left with her, a bottle being used to supply any deficiencies, 
or else a half the litter can be left with the dam while the othex half can 
be rented artificially. It must be borne in mind that colostrum has special 
physiological propeitics, so that it prepares the digestive tube for the 
reception of solid food ; for this reason, it is well to leave the piglings with 
thdr mother for 2 or 3 days. For the first fortnight, young pigs can only 
suck, so a feeding-bottle is indispensable for artificial rearing. The best 
food for the young animal is unboiled, tepid milk at the temperature it 
leaves the teat. Boiled milk should only be used if the presence of any 
pathogenetic micro-organism is suspected. Ordinary milk gives good 
results and therefore it need not he enriched by the addition of albumin¬ 
oids, or lactose. The piglings should be given a bottle at least 4 or 5 times 
daily. After the second week, the milk can be put into a dish, for the 
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piglets soon learn to drink. At the end of the first month, some eaBily 
digested foods may be added to the ration ; barley meal or manioc floiii, 
and mashed potatoes, the amount fed is gradually incieased until at last 
the stage of concentrates (cake) is reached. Then the wlirde milk can be 
replaced by skim rmlk, and later, the piglings are weaned. The e,ss<a!liai 
thing is to proceed slowly and regularly, always keeping in mind the iact 
that cow's milk has a lower digestibility coefficient than sow's milk find 
that this difference has an effect upon the assimilation ol the fomis con¬ 
sumed at the same time. The authors give various instimces of artificial 
rearing and a comparison between the piglings of the same farrow, some of 
which were suckled by their mother, while the others were^ bottle fed. 
The conclusion reached by the authors was that artificial rearing is often 
necessary, but can only be regarded at best as a make-shift. Cert^anly, 
piglings tlxrive best on their mothers' milk, though if necessity arises, re¬ 
course can be had without fear to artificial reanng which, if carried out 
properly, will insure normal growth. 

689. Observations on the Proliffcness and Fertility of the Larig^e Black 

Sow in Italy. 

Von^^iNi, A Della prohficit 4 e fecondit^ delle scrofe. Vavvemte zooltmtco 
umbro, Year IV, No. 5, p, 6 Spoleio, May 1924. 

As a result of observations made on over a hundred sows of the I^nrge 
Black breed, the author in 1922 obtained the following data respecting 
their prolificnes 4 % of the sows farrowed 14-18 piglings per litter ; 52 % 
10 to 12; 28 % 7-9 ; 10 % 5**6; 5 % 3 to 4; i % 1 to 2, 

The total average number of piglings farrowed per sow was 9,24 
and of these 8,20 were reared; 95 % of the deaths of the piglings were 
due to accident. 

During several years of observation the author has never met with 
a barren animal and cases of temporary infertility were due either to 
errors of management, or to faulty service on the part of the boat. 

D. 

690. The Bacon Fig. 

Ainmlfural Markets Report, Ministiy of Agriculture and Fisheries, 
Vol XXI, No. 2, pp, 2-3. X<ondon, 1924. 

The Ministry of Agriculture of Great Britain has rooeutly issued 
a leaflet on the subject of “ The Bacon Pigand single copies may be ob¬ 
tained on application to the Ministry, 10, Whitehall Place, London, S. W, L 
This leaflet follows the suggestion of the Tinlithgow Committee in their 
report on Meat, Poultry and Eggs, which states that'' There is a serious 
disagreement between breeders as to the best type of pig for bacon purposes. 
^The competition between the numerous British breeds results in nothing 
-being Aone to provide the cuter with a standard and uniform article. The 
Danish conq^uest of the British market is largely attributable to the way 
the farmers' associations in that country have induced their mctiibers to 
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abandon their personal preposesssions and agree on a type of pig suited 
to the bacon market and proposed that the Ministry af agricultnre 
should collaborate with the bacon curers with a view to a definite and 
authoritative prciionnceineni as to the best type of bacon pig. 

Dealing generally with this subject, the Mnistry slates that there 
can be no question that the large home demand for bacon of the best 
quality is inadequately met by the British producer. The rearing of pigs 
at the present time would be very remunerative. 

It is generally agreed that the best type of bacon pig is that obtained 
as a first cross of the better breeds, one of them being one of the large breeds 
to obtain length of side. It is rarely wise to go beyond the first cross, as, 
if this be done, the progeny often fails in uniformity of type. An example 
of a suitable cross is that of Targe White boars for their length of side and 
Middle White sows to secure more rapid growth and a better ham and streak. 
The reciprocal cross also makes a very good bacon pig. 

The leaflet also refers to the question of feeding, and the undesi¬ 
rability of using an excess of certain foods such as swill, maize, hnseed 
or fishmeal, is pointed out. F. D. 

691. Maize and Hog Ratios in the United States, 1910-1924, 

Crops and Markets, Vol. I, Supplement No 4, p. 117. Washington, D. C. 

1924. 

Number of Bushels of Maize Required to Buy 100 Pounds of Live Hogs, 
Based on Averages of Farm Prices of Maize and of Hogs for the Month. 


Year 

January 

February 

March 

1 

1 

1 

June 

' 1 

August 

1 

t 

1 

0 

November 

December 

Average 

Average 

1910-19552 

XI.59 

11.60 

XI.78 

IX.50 

xo.Sx 

XO.35 

1x0 39 

10.48 

10 80 

XX.55 

! 

IIX.92 

11.63 

IX.21 

1:910 

12,2 

12.0 

X3.6 

14.4 

X3.3 

12.9 

1 

12.2' 

tl.7 

13 0 

14.2 

I5'X 

X4.9 

X3.3 
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X3.7 

12 1 

10 7 

9.8 

9.4 

9.9 

9.9 

93 

9.3 

9.2 

IX*X 

1912 

9-1 

8.8 

8.6 

9,0 

8.4 

8.1 

8.3 

9.x 

10,1 

12.0 

X3.2 

14.x 

9.9 

1913 

13.6 

X3.9 

X44 

X4.4 

12,7 

12.3 

12.1 

11.1 

X0.2 

! XO 4 

X0.5 

XO.3 

i X2.2 

X914 

10 8 

11,3 

XI.2 

10.9 

X0.3 

9.9 

XO.I 

10.3 

10.3 

10.0 

X0.4 

TO,2 

10.5 


9.5 

8.6 

84 

8.5 

8.7 j 

8.7 

8.7 

Ss 

92 

10.8 

X0.6 

10.1 

9.2 

XOXO 

g.S 

105 

XI.4 

XI.5 

XX,4 

II 0 

X0.9 

X0.6 

IX.O 

X0.4 

10.1 

9.8 

10.7 

xgxr 

9S 

10.5 

3:15 

X0.3 

8.8 

8.3 

7.4 

7.7 

9.0 

xo.t 

XX.2 

12.0 

9*7 

1918 

11.2 

10 3 

XO.I 

XO 2 

X0.3 

10 0 

9 9 

lO.X 

10.8 

ix.o 

XX.5 

XI,3 

10.6 

19x9 

il.i 

I1.3 

XI.2 

II.X 

xo.S 

10.2 

XO 5 

xa.2 

9.3 

9.7 

9.2 i 

9.2 

10.3 

1920 

9*3 

9.2 

8.9 

8.4 

7.6 

7.1 

7.8 

8.5 

10 X 

13*0 

X5.0 

13.2 

9.8 

X921 

3:3.5 

X3.5 

X4.3 

130 

X2.5 

11 0 

X5.X 

14 8 

X4 0 

X5.9 

16.0 

35.2 

14.0 

xgzz 

15.4 

16.5 

X58 

X5.7 

X5.0 

X4 7 

14.7 

X3 7 

X3.4 

X3.4 

X2.8 

XX.7 

14*4 

XQ23 

II.I 

to.9 

X0.2 

9.8 

8.8 

7.9 

7.5 

7.7 

85 

88 

8.2 

9.0 

9.0 

1924 

9.0 

8.5 

86 

—w. 
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Poultry. 

692. The Function of Grit in the Gizzard of the Fowl. 

Kaxjpp, B F. (Poultry Investigator and Pathologist NorOi Carolma Agfi-* 
cultural Experiment Station). Journal of AgncuUuml Research^ VoL XXVII, 
No. 6, pp. 413-4x5, fig. 1, tables Washington, D C,, 19^4- 

The first first points to be considered in the study of nutritioti in poultry 
are the part played by grit m the gizzards of the birds and the lenglh 
time it is kept in the gizzard, as by this means it can be detetmine<l: how 
often the fowl should renew its supply of grit, whether it habitually uses 
an amount in excess of its requirements and whether, in this event, the sur¬ 
plus is retained in the gizzard The author's experiments were conducted 
on Barred Plymouth Rocks, 2 or 3 years of age ; the birds were kept in 
pens provided with a false bottom of wire-netting which allowed of the 
excrement being at once removed, so that the fowls could not take up any 
of the gravel that had been evacuated. The fowls were killed at diitereut 
intervals and the grit-content of the gizzard was determined each time. 
The experiment lasted 365 days ; the food was analysed daily, and the birds 
were weighed every day in order to find out whether the supply of grit 
they had taken up was enough to allow it to insure normal physiological 
functioning of the gizzard The author gives a table showing the results 
of his experiment Prom these data it can be seen that a bird can be given 
no grit for 365 days and yet have sufficient left in the gizzard to crush 
its food At the end of this period, one fowl had still 5.89 gm. grit in its 
gizzaid, viz, as much as was present in a bird killed on the 3()th day of 
the experiment Further, the grit is as angular at the end of the time as 
at the beginning. According to the author, the digestive process seems 
to be as follows *■— The foods ingested are absorbed by the crop more or 
less thoroughly according to the time they remain in this organ and then 
pass into the proventriculus where they are subjected to the action of the 
secreted acid juices and finally enter the gizzard. The walls of the gizzard 
contract and by means of a rotary movement crush up the food with 
the action of a mill. The particles of grit swallowed with the food aid 
in the process It has been found that the health of the birds is not affected 
whether the grit is angular or rounded. 

Fowls have a tendency to take up more grit than they require; the 
excess is evacuated with the excrements. The amount retained in the 
gizzard vanes according to the individual. One fowl tliat died on the 
rsfith day had 14 03 gm. in its gizzard which is far more than was found 
in the gizzards of birds killed on the 14th and 21th day respectively. 

693. Effect of Inbreeding on the Winter Egg Production of Rhode Island 

Ited Fowls. 

HavS, F, a. (Massachusetts Agricultural Experiment: Station). Inbreed¬ 
ing the Rhode Island Red Fowl with Special Reference to Winter Egg Product- 
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tion, Th^ American Naturalist, Vol. LVII, No 654, pp. 43-59, tables 6. 
New York, 1924. 

The expediency of inbreeding as a means of poultry selection is a very 
disputed, question; many breeders being of opinion that the mating of 
nearly related birds leads to loss of vigour, lower hatching«out percentage 
and high mortality. It has been dearly proved that the umformity re¬ 
sulting from inbreeding is due to the presence of homozygous factors, but 
not all of these characters are desirable. Inbreeding might be practised 
indefinitely without resulting in the shghtest degeneracy, if breeders could 
begin with individuals that are homozygous for the desired characters, 
but owing to the great complexity of the modern breeds of fowls, the ideal 
can only be attained by means of a heterozygous type, which on being 
used as a starting point for the creation of a new breed, inevitably causes 
degeneration as soon as an attempt is made to bring together homozygous 
characters by means of inbreeding. The only way of reaching the umfor¬ 
mity which is the object of all breeders is by mating closely related birds. 
There appears therefore to be some definite opposition between uniformity 
and consanguinity on the one side, and the retention of the essential phy¬ 
siological characters on the other. The way to solve the problem is as fol¬ 
lows to obtain by inbreeding different strains of fowls that are not inter¬ 
related, but possess a high degree of uniformity in respect to the desired 
breed-characters. These various strains are then crossed together, and 
by this means uniformity is maintained and fresh vigour due to heterosis 
is introduced. 

An inbreeding experiment with Rhode Island Reds was conducted 
in the spring of 1919, at the Massachusetts Experiment Station. The re¬ 
sults given in the present report refer to chicks hatched in 1919, 1920 and 
1921, of which the winter egg production could be noted. 

The hens nsed in the experiment were pure-bred R, I. R. birds that 
had been selected for 6 years at the Station with a view to egg-laying. 
In 1919, hen No. B. 357 was mated to its son B. 3808. The second year, 
this fowl laid 173 eggs and was used in selection work for 4 years. Bor 
6 generations there had been in the pedigree of this hen no common an¬ 
cestor belonging to the cock B. 3808 and there was no relationship between 
the two birds. Hen No. 357 laid 286 eggs the first year ; 73 % o£ these 
eggs were fertile and their hatching coefficient was 63 %. The cocks were 
selected with the greatest care in order to insure the best individuals. 
All the hen chicks were tested by means of trap-nests in the course of the 
winter. The other birds used were the 2 sisters of B. 257, a hen of a very 
distant degree of relationship, and 4 others that were in no way related 
to B. 357, .All the 5 last were one year-old birds and had been tested by 
means of trap-nests. The general plan adopted in mating was to concen¬ 
trate the blood of B, 357, In 1920, one of its sons sired by a son was used; 
in rgax, 2 sons sired by a son of this hen and two unrelated hens were em¬ 
ployed for a control the first year. In 1921, the female progeny, which, 
were sisters, were mated with their brothers. In table I, the author giyes 
the results of mating cock B. 3808 with its mother, two of its own sista:s 
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and a “hen of more distant relationship. The control lot was cottiposed 
of 4 hens entirely unrelated to B. 3808. 

There was a general tendency for the egg-production of the diUtglitvrs 
to fall below that of their mothers and this is e^cpkiined by Uie fact tliat the 
mothers belonged to a selected lot that far exceeded their own sisiins in 
the production of winter eggs. In some cases, the average cgg-yieUI of the 
daughters was higher than that of their mothers, which is due to the in* 
troduction by the male parent of factors of high production, 

The possible connection between the extent of inbreeding ami the 
average winter egg production is interesting. The 25 inbred daughters 
of B, 3808 produced an average of 56 4 ± 17.50 eggs during the winter, 
whereas the 3 outbred daughters’ average was 63.24 ± 15-675* Hence 
there is no great difierence between the number of winter eggs laid respect¬ 
ively by the inbred and the outbred daughters. This proved that these 
two groups of hens have about the same genetic constitution for egg pro¬ 
duction. Unfortunately, it was not possible to make comparative tests 
in 1920-21 between the inbred and the outbred hens hatched in tg2C)f and 
192 X, because the cocks in the inbreeding experiment had not been mated 
to any unrelated hen. It is however quite clear fiom the data given in 
the authors’ table that the average winter egg-yield of the mothers and 
daughters employed in the course of these two years had decreased with 
the progressive inbreeding. The length of the winter rest does not increase 
with the extent of inbreeding, but depends upon ordinary tnendeUan 
laws. The decrease of winter egg production in connection with the in¬ 
crease in the degree of inbreeding must be explained as a consequence of a 
decrease in the factors ** early maturity " and ** amount of winter produc¬ 
tion.” In this case, the effect of inbreeding has been to render homozy¬ 
gous the factors favourable to high egg-yield. Evidently, the fowl used 
as the basis, although it had been judged satisfactory from its indiviudal 
characters, possessed certain factors which on being intensified by inbreed¬ 
ing, led to a fall in the production of wintei eggs. 

Body weight, which is frequently regarded as an index of vigour, 
underwent no degeneracy as a result of inbreeding as is shown by the 
author’s table II, which gives the weights of the mothers and daughters 
at the time they laid their first egg. On the other hand it was found that 
with continued inbreeding, the fertility of the hens and the hatching per¬ 
centage considerably decHned, which was not surprising, seeing that hen 
B. 357 combined high fertility with low hatching percentage. Since 1923, 
Goodacb and Sanboxn have drawn attention to the fact that winter egg 
production in R. I. R. fowls depends on 5 chief characters: maturity, total 
amount of production, readiness to sit, persistence and winter rest. They 
term this winter rest a ** partial moult”,because all cessation of egg-laying 
fpr a period exceeding one week is accompanied by a certain loss of feathers. 

The factor of early maturity has a great influence upon the egg yield. 
The author discovered a negative correlation of about 43 % between the 
age at which a hen laid its first egg and its egg production during the 
tot year; there was, however, a slight error which is probably due to a 
tokage of the factors, ” early maturity ” * and ” high yield It mmm 
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cleat that there is also a linkage between e3i.tremely early maturity 
and the presence of “ partial winter moult The results obtained show 
that the two factors E and E' determine early maturity- Whether com¬ 
bined, or singly, each of these factors produces a fowl that begins to lay 
in 215 days or earliex. If both these factors are absent, the bird begins 
to lay later The factor E is sex-Hnked, but E' is independent. The 
great influence exerted by environmental factors upon early maturity 
must always be borne in mind They may cause the age at which the 
fowl lays its first egg to vary from 160 to 215 days, and fiom 216 to 30a 
days. The cumulative efiect of E and E' has not yet been demonstrated, 
although it may well exist. It is seen from the results obtained that in- 
breeding tends to decrease early maturity. 

With regard to winter moultthere seems to be in R. I. R. fowls 
a close association between ‘‘ rest for one week or more ** in autumn and 
winter and “ partial moult.'" The factor M which represents the genes 
of winter moult appears to exist independently, since hy using hens that 
are hereditary non-sitters the defect of low winter egg yield can be remedied 
to a large extent; this might also be due to linkage between the factors 
of early maturityand “ moulting 

The practical results given in the authors" table agree very closely 
with the theoretical results. A hen that is about to sit ceases laying for 
a time varying from some days to several weeks. Goobaxb has not 
discovered any important correlation between the number of days of sit¬ 
ting and the aiinual egg yield. The oftener the hen becomes broody in 
spring and summer, the less the importance of this physiological phenom¬ 
enon from the standpoint of winter egg production. It has been found 
that, in the case of Rhode Island Reds, the total egg production is higher 
in lines with a high percentage of broodiness than in those where the hens 
show little inclination to sit. This is, however, no proof of a linkage between 
sitting factor"" and egg productionAccording to Goodabb, 
there would appear to be two factors, A and C, that determine sitting; 
their existence has indeed been proved by this experiment. The combined 
action of both these factors is necessary to induce sitting. The males and, 
females can only possess one of these factors respectively which are re¬ 
united by the union of the cock and hen with the result that a good sitter 
is produced. Table V shows the dose agreement between the actual and 
the theoretical results. 

The winter egg yield is calculated for each hen by dividing the number 
of eggs laid before March i of the year in which the pullet was batched 
by the number of days intervening between the laying of the first and the 
last egg. A ** large number"" means 50 % or over, viz., one egg every 
two days during the winter. The facts would seem to ^ow that there 
are two dominant, independent factors which determine high egg produc¬ 
tion, viz, R and R' and the presence of both is necessary in order to obtain 
over 50 %. These two factors seem to be connected with the amount 
of production in the same way as A and C are related to capacity for sittiUg. 
The authot"s table VI shows the agreement b^ween the found and the thecr^ 
etical grouping. Hen B. 357 appears to be homozygous as 8 
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and heterozygous as regards B'* It mnst be borne in mind that in order 
to know the genetic formtila of a bird it is necessaty to tCvSt the perfot mance 
of its progeny. By means of careM testing* it is possible to obtain lines 
of fowls that are genetically pure for the factor of '' high egg yield 

The author takes as his basis the various data that have just been set 
forth and gives the probable genetic formulae of the fowls used as the fcmiirb 
ers of the race in this experiment. These formulae are already very coni'* 
plicated, although some of the factors referring to winter egg production 
have not yet been determined by the inbreeding test, and they show the 
difficulty of obtaining genetically pure gioups. 

The following conclusions can however be drawn from this experiment: 

(1) Inbreeding reduces the vanability in winter egg production, 
provided the R. I. R. fowls are to a great extent homozygous as regards the 
factors of high yield. 

(2) Sexual maturity appears to be hindered by inbreeding. 

(3) Inbreeding appears to have no effect upon the weight of the 

birds. 

(4) When the amount of inbreeding exceeds 25 %, it seems to lessen 
winter egg production. In fact a cumulative effect in the course of several 
generations may be observed. 

(5) Winter egg production probably depends on 7 pairs of MendeHan 

factors* The creation of pure lines as regards these factors is possible if 
proper means are adopted for the purpose. D* 

694, Efifect of Age on the Hatching Quality of Eggs- 

Benoncio, M. O. The PMhppme AgncuUuHet, Vol. XII, No. 8, pp, 34O, 
tables 3. lyos Banos, Baguna, 1924. 

The author, basing hiS work on the results of the experiments carried 
out in the United States by I/AMSOn and KinKPAmcx, Waitis and Dev 
made a study under the conditions obtaining in the Philippines of 
the following: x) the maximum period during which eggs for hatching 
can be kept; z) the best age for setting eggs in order to obtain mast chicks 
at least cost; 3) the best time of year for hatching. The experiments 
conducted at the Agricultural College of the University of the Philippines 
at Dos Banos were begun in December 1921, and concluded in August 
1922. The eggs came from i^arred Plymouth Rocks and Canton fowls, 
and were hatched under hens. As soon as it was certain that a hen wished 
to sit, she was given a dozen eggs all alike in size, shape and shell straclure* 
These eggs had been kept in a dry, well ventilated case ; the date of laying 
Was written in red ink on each egg. Under each sitting hen were placed 
3 ;tecently laid eggs; 3 five days old, 3 ten days old and 3 a fortnight old. 

eggs were inspected on the seventh and the fourth day after they had 
put under the hen. The sitting hens were given nmize and whole 
rice and had ftree access to water and to a bath made of 2 parts dust and 
one p 4 i£t nine. At first the hens were lifted from their nests, morning asud 
evening,, ai feeding time and put back on the nest after 20 minutes, hut 
feorn the xgth day of incubation, they were no longer allowed to kivei 



Effect cf age of eggs and of the incubation season upon hatching 
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AORICTOTORAIi 


their nests During the course of the experiment, meteorological observa¬ 
tions were made by the Botanical Department of the College of Agriculture* 
The experiments, which were divided into 3 periods each lasting j months, 
gave the results shown in table 3, 

The percentage of infertile eggs as given in the tables was obtained 
by dividing the number of infertile eggs detected during the first inspection 
by the total number of eggs set and multiplying the quotient by loo. In 
the same way, the dead eggs include the eggs found to contain dead embryos 
at the time of the fiist and second inspection, as well as those that failetl 
to hatch. The percentage of dead eggs was obtained by dividing tlu* total 
number of dead eggs by the number of fertile eggs and multiplying the 
quotient by 100. The results were practically the same for both hrec^ds* 
The percentage of infertility rises with the length of time the eggs are 
kept before incubation, independently of the season. The best results 
are obtained by setting newly-laid eggs. The most satisfactory months 
for hatching appear to be December, January and February, winch must 
be due to the better condition of health of the hens at this time owing to 
the lower temperature and the abundance of green food rich in protein* 
aU these conditions having a favourable influence on the quality and fer¬ 
tility of the eggs laid at this season. 

The evaporation of the water in the eggs, which increases with the 
lime they are kept, and the nse of the external temperature, has a very 
injurious effect upon the vitality of the germinal vesicle of the egg* Dur¬ 
ing December, January and February, the maximum time eggs for hatch¬ 
ing can be kept is two days; in the warm months, the eggs must be set 
when fresh. The small number of eggs that hatch out in warm weather 
is piobably also to be attributed to the fact that the sitting hens often 
leave the nests for a time so that the clutch gets chilled. F, ]>* 

695. The Domestication of the Jao Fowl (Crypturm noctivugm) 

in Rio Grande do Sul. 

OaHinhao de ovos azues no Rio Grande do SiiL Chacaras e Quintaes, Vol .*0, 
Ko. 3, p. 233 Sao Paulo, 1924. 

The recording of the indigenous fowls of Chile which are without 
combs or tails and lay blue eggs aroused great interest (i). The sanu* char*- 
acters are presented by the jao (Cryptums nooUvagm), which is na¬ 
tive to various States of Brasil (a), among others in Rio Grande tin Sul, 
but IS easily domesticated and reared here and there T>ronnscu0usly with 
common fowls. 

Systematic attempts to form a domestic race of this valuable fowl 
should be entrusted to the " Sociedade de Avicultura do Rio Grande do 
Sul ’’ which has headquarters in Pelotas and is starting a " Posto avicola 

U. 

(1) This refers to the species shorm at the Wofld'a Cemgr^a of aVtajltute at The Khsue 
wlficib there received the name pf Callus inauHs, See JR, No. 863, (JRdA 

{2) Fpc Orosso see R. 1^24, No *98. {JRd.) » • ' a 
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SericuUwe. 

696. Etiolated Leaves and Cotyledons Refused by Silkworms* 

Lombardi, L. Maiigiano i bachi foglie di gelso prive di dorofilla e foglie 
cotiledonan ? Bolletkno della R Staziom Spenmentale d% GeUicoUwa e di Ba- 
cMcoUum di Ascoh P%ceno, Year III, No 3, pp 127-128. Ascoli Piceno, 1924, 

The author found that very young silkworms would die of hunger 
rather than eat the cotyledons of the mulberry. He repeated the experiment 
with silkworms of different ages and breeds, but obtained the same result. 
Evidently the cotyledons of the mulberry are unsuitable as food for 
silkworms 

Subsequently, the author made various experiments with etiolated 
leaves Mulberry seeds were allowed to germinate in the dark and the 
etiolated cotyledons were fed to silkworms, but the larvae refused to eat 
them, and also rejected the etiolated leaves of mulberry-trees that had 
been put in a dark place before the leaf-buds had unfolded. 

Some normally developed mulbeiiy plants beanng leaves of a rich 
deep colour were placed in the daik until etiolation set in, but although 
the leaves lost their colour, some green portions still lemained in the neigh¬ 
bourhood of the chief veins. The caterpillars ate these leaves, but showed 
a marked preference for the greener paits 

The author then prepared an alcoholic solution of chlorophyll and 
after diluting it with water, in order to induce the precipitation of the 
chlorophyll and the other substances in solution, sprinkled the etiolated 
leaves with the mixture. The leaves thus treated were eaten by the cater¬ 
pillars as readily as normal leaves. The silkworms however refused to 
eat the etiolated leaves of the Hme, red clover, and paper mulberry {Brous-- 
soneha papyrifera) even after they had been sprinkled with chlorophyll 
extract. 

It therefore appears that the presence of the chlorophyll pigment is 
necessary in order that mulberry leaves should be acceptable to silkworms. 
The author discovered that in cases of dhlorosis, the chlorophyll has under¬ 
gone considerable alteration but is not absent, which explains the fact 
that silkworms do not refuse to eat chlorotic leaves. P. D, 

697. Rearing Silk-Worms in Tobacco-Drying Sheds. 

Lombardi, L Si possoUo allevare i hacM nei locali di essicarione per il 
jStabacco ? BolhUtno della R. Slazione Sperimenfale dt GekicoUura e Bachc<y 
eoUufa di Ascoh Piceno, Year III, No. 3, pp. 121-123. Ascoli Piceno, 1924. 

With a view to profiting by the advantages offered by the spaciouS;, 
well-ventilated sheds used for drying tobacco, the author conducted ex** 
periments to determine the resistance of silkworms to tobacco dust dissem¬ 
inated in the air by means of a sprayer. Pure tobacco dust proved very 
injurious, but silkworms can easily stand a mixture of tobacco dust 
{3 %) ^^d starch powder. The rate of mortality was very low when this 
mixture was employed. Since only traces of tobacco dust remain in the 



^02 ’ AfiiacuifTimAj, ttrTBi/UGBfrcEi 

tobacco drying sheds after they have been well cleaned, it would appear, 
on the strength of the author’s experiments and the evidence of trustworthy 
witnesses, that such premises could well be used for silkworm rearing, jiro- 
vided that they were not only subjected to the usual disinfect ion, but weie 
also carefully freed from all tobacco dust and the walls of the shwls 
whitewashed. 


698 The Condition of the Silk Industry in Algeria. 

T’etat de la s&iculture en Algetic. Les cahtcrs cohniaux do VlmtHut 
colmial de Marseille, T^o 269, pp. isS-rsg Marseilles, 1924. 

It was in 1843 that the first attempts at silkworm leaiing were made 
at the central nursery. Thanks to the encouragement of the Government 
who, since 1848, bought the cocoons produced by the local silkworm 
breeders, the silk industry acquired importance and reached its maximum 
in 1853, with a production of 13,319 kg. of cocoons. Numerous silkworm 
nurseries were established, plantations of mulberry trees made and several 
^ spinning factories installed. Since that time, the importatioa of 
foreign cocoons, the fall in prices and infectibus diseases have caused the 
Algerian silk industry to decline rapidly. 

On several occasions attempts were made to re-establish this produc¬ 
tion. The Government of Algeria published numerous notes on the silk 
industry; the baw of 13 January 1892, and later that of 11 June 1909, 
applicable to Algeria, instituted a premium of 60 centimes per kilogianime 
of raw cocoons in favour of the sfikworm breeders. The Pans-byon-M^- 
diterran^e Company, in order to ericomage silkworm rearing by indicating 
the regions where the mulberry could grow, planted mulberries along the 
Algiers-Oran line in 1906. At the same time a planter of Blida, M. botiis 
Marquikes, carried out several silk-growing experiments, both on the 
mulberry silkworm and also on other silk-worms living on castor-oil plant, 
ailanthus, oak, quince, jujube tree, medlar and service-tree and stated 
that he obtained exc^ent results with wild or semi-wild broods. 

Although it had been shown that silk production is possible iu Algeria, 
cocoons of good quality can be produced, average yields of 40 kg. jKr 
ounce of ^gs can easily be reached, and there is nothing to prevent 3 
broods a year, the production of silk has never been able to e-stalillsh 
itself on a firm basis in the Colony and the native population lias alway.s 
^own itself reluctant to undertake it. 

In 1915 there were in the Colony 32 no mulberry trees; llic total 
quantity of silkworm eggs put to incubate in the same year wa.s 41 hecto¬ 
grammes, which produced 1430 kg. of cocoons Since 1921 no applica- 
Qou for premiums for sericulture has been made to the Algerian Aclniinis- 
traiion, 


R D. 
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Methods of Cultivation. 

boo First Experiments in Ploughing without Turning the Furrow 

in Algeria (!)• 

Premiers essaiwS <lc labour satis rctournetneiii eix Algdrie. B%ilUi%n de 
Office du Goiumnemcat Genital de VAlgerie, Year 30, No z, p. 33. Paris, 1924. 

M. Boi^ies, '' President dc la Confederation des Agriculteurs d'Al- 
geriehas started experiments in the method of breaking upthe 
soil and the results of his hrst attempt are as follows. 

The experiment was conducted with a two-share plough from which 
the mouldboard hed been removed. It was found that the depth of 
ploughing could be increased 6 to 7 cm , and also that the soil was pulver¬ 
ised and contained no clods. The plants and their roots were almost 
completely dislodged, so that cleaning the soil with the harrow became 
an easy matter. It must, however, be admitted that the widened frame 
caused the soil to be turned to a certain extent. The resistance was 
great on account of the roughness of the mouldboard-rest which prevented 
the share sliding easily. R. D. 

700. An Electrical Method for Reduction of Draught in PloughinLg* 

Crowi^her, E. M* and Haines, W. B. (Rothamsted Expeiiinenial Station), 
Jaiirml of Agricultural Science, Vol. XIV. Fart. 2, pp. 221-230, figs. 6. Cam¬ 
bridge, 

A large fraction of the work done in ploughing arises from the friction 
between the mouldboard and the soil, the amount haoing been estimated 
at one third. 

The authors propose a simple electrical method for the reduction of 
this friction, based upon the phenomenon of clectroendosmose which is 
shown by moist soil* vSoil colloids are negatively charged, and water 
will move through moist soil towards the negative electrode under the 
action of the electric current. It is suggested that, tf a current be passed 
through the soil having the mouldboard of a plough as negative electrode, 
then the film of water formed at the soil-metal surface should act as a 
lubricant and reduce ploughing draught, 

Earge reductions were obtained in laboratory tests with a metallic 
slider moving over moist soil, 

Prdiminary tests showed that the draught of a plough is reduced by 
applying a current between the coulter and the mouldboard* The amount 
of reduction in draught obtained in the field experiments was too small 
to have any practical significance, as the gain would be outweighed by the 
cost of generating the electricity, but the possibilities of the suggestion 
are under consideration* W* S, G, 

(r) See M. 1923, No, 3. Ploughmg without turning the lutrow in Austtis. (Sd,) 
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701. Field and Pot Experiments in Electro-Cnlturc. 

I. — BtACKMAiT, V H (Imperial Collie of Science and Teclinology 
I/Otidon). Journal of Agricultural Science, Vol. XIV, Part 2, pp. 240-2(17, biblio¬ 
graphy, Cambridge, 1924. 

II. — BiACKMAN, V. H and BEGg, A. T. Pot-CuHmc FvXpeiimcuts 
with an Electric Discharge, Ibid. pp. 268-286, Figs. 3, bibliography. 

I The author gives a brief account of the history of electro-culture from 
the time of the jBrst experiments carried out by Mambeay at l^dinburgh 
in 1746 to the present day. 

Details of the field experiments carried out on cereals and clover from 
1915 to 1920 are given, the results of which are set out below: 

S’prtng’sovm Cereals. 
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« , Th^ results, together with the record of the pot-culture experiments 

forward in the second paper, and laboratory studies, provide evidence 
'(■< freon the field, from pot-cultures and the laboratory — of the effective* 
of minute dectric discharges in the stimulation of the growth of 
J phmts. 
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The discharge was tistially given at the rate of 0.5 to i.o tnilliamp. 
per acre from thin wires stretched above the crop at a height of about 7 ft. 
and charged to a voltage of 40 000 to 80 000. The discharge was usually 
given for 6 hours a day m two periods of 3 hours in the morning and 3 
in the afternoon. 

Of 18 experiments with various crops, 14 gave positive results in fa¬ 
vour of the electrified plots and 4 gave negative results. The positive re¬ 
sults showed increases of from 3 to over 30 %. With spring-sown cereals 
6 results are recorded of increases of 30 to 57 %, whereas the two negative 
results are only 6 and 9 %. 

It is improbable that the mean increase yield of 22 % is the limit 
that may be obtained with spring-sown cereals. 

In several cases the electrified field-crops showed a deeper tint than 
that of the controls. The effect of the discharge is in the nature of a stim¬ 
ulus, as the additional available energy from the current is too small to 
have any direct effect. There is no evidence that gaseous products of the 
discharge play any part in the stimulation of growth. 

II. The previous paper deals with the results of field-experiments, in 
which, although the increased yields were very definite, the probable 
error may be large, and the authors recognized the necessity of carrying 
out experiments to study the effect of varying conditions. Owing to the 
large number of factors involved the time occupied by field-experiments 
would be great, whereas in pot-culture experiments the probable error can 
be reduced to 2-3 %, and significant results can be obtained in a single 
year; hence the decision to adopt this method of investigation* The 
experiments ran concurrently with those in the field and were carried 
out at the Rothamsted Experimental Station from 1918 onwards* 

A summary of the results obtained is as follows: — The experiments 
carried out over a period of four years with wheat, barley and maize show 
that these plants show increase in dry weight when subjected to minute 
electric currents from wire network charged to a high voltage suspended 
above them. 

Maize plants grown under glass showed a percentage increase in dry 
weight of 27 ± 5.8, and barley of 18 ± 2.4* 

Increased growth was obtained with both direct and alternating cur¬ 
rent, the latter being as effective or even more so than direct* 

Electrification of barley for the first month of the growing season 
appears to be as effective as electrification during the whole growing 
season* 

The discharging net-works were usually charged posUively but a sim¬ 
ilar stimulating effect on dry weight production was obtained with a 
negative charge. 

Currents of the order of i X amp. per plant and' higher are 
injurious and cause reduction of dry weight. 

The pot-culture experiments are in conformity with those from the 
field and the laboratory, and leave no uncertainty as to the favourable 
action of the electric cHscharge. 

w. s* o: 



702. Electrociatural Experiments In Italy* 

MtJNKRAti O (Direttore della R Stazione di Bieticoliuta di Eovigo)* IJspe- 
rienze di elettrocoltura Pnmi rilievi con metodo delle antciine Paulin. Nuovi 
Annali delVAgncoUura, Year IV, Ho. i, pp. 79-86, Rome, 1924. 

By means of the Paulin antennae method, the author eledlifted the 
sugar-beets growing on a plot of 185 m. x 46 nu and found as 11 result of 
careful experiment, that these roots had a higher average weight uml nu‘au 
saccharose content than the sugar-beets cultivated on the control plots. 
The increases were greater in plots with underground wires (avetnge weight 
261 gm., mean saccharose percentage 1438%, as against 223 gm* and 
14.01 % for the check plot) than in the plots with overhead wires (237 gun, 
14.71 % saccharose as against 235 gm. and 14.15 % for the chock pi< 4 s). 
The author does not, however, consider these experiments conclusive and 
intends continuing them. 

P. 1). 


Machines and Implements 

703. A Treatise on Modern Farm Machinery, 

MacHardy, D N. Modern Farm Machinery with a preface by M. J[. R. BtiN* 
srAN, Eondon, Methuen & Co Etd,, 1924; pp xvra + 255, 157 diagrams and 
illustrations 

Mr. Bunstan, Principal of the Royal Agricultural College, Ciren¬ 
cester, in his introduction, sketches concisely the place of machinery in 
modem agriculture and adds '' The book deals mainly with niechumcul 
aids to production and to a certain extent with transporting machinery, 
and is of considerable value, as it is written by one who has had an ex¬ 
tensive practical experience of working with agricultural machinery, and 
so can envisage the matter from the farmer's point of view*\ 

The object of the book is to **set out in plain language the principles 
of construction, the uses and the operation of modern types of machinery 
in use on farms to-day 

It covers the following topics:— mechanical principles employt*<l in 
farm machinery — the plough and its operation — drainage machittety -- 
cultivators, harrows, rollers — rotary tilling — seeding machineiy— 
artificial manure distributors — root-growing machinery — grass mowers 
— hay harvesting machinery — the reaper and binder — statioimry motors 
for farm work — bam machinery — the cream separator — threshing ma¬ 
chines — ensilage cutters — elevating and conveying machinery — pumps 
and spraying machinery — farm transport — electricity on the farm — 
the farm workshop. 

In the appendices useful data are collected, and the book concludes 
with an analytical index. 
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704. Two-way Tractor Plough* 

Case T M. Co* Farm Impte^ 
ment News, Vol 45, No. 12, p. 20, 
figs. 2, Chicago, 192.^ 

This article gives infortn- 
ation respecting a new two-way 
plough inanufacttired by the 
J, J. Case Threshing Machine 
Co., Grand Detour Plough Di¬ 
vision, Eacine, Wisconsin, U. 
S. A. and shewn at fig 108 
This plough is intended for use 
on irrigated fields, which it 
keeps properly contoured, and 
possesses two independent 
plough bottoms that the driver 
of the tractor can couple and 
uncouple from his seat. 

E. D. 

705. Alternating Inter - Vine 

Cultivator* 

CaueE, a. (Directeur hono- 
taire des Services agricoles). Pro ■ 
gris agricoU $i idticole, Year 45, 
No. 17, No. 17, pp. 403-405, 
figs. 2. Montpellier, 1924. , 



• This apparatus iu intended 

to simplify hand-labour in Fxn. 108 ---Plough for »Two-Way»» Tmolor, 
vine yards. It consists of a ma- piougWng on the iiat 

chine that allows two working 

pieces in the form of movable, horizontal knives A and B to cultivate 
alternately all the unhoed space between the vines that has been left 
untouched by the part which works normally (Kg. ing). 

As soon as part B (fig. no) makestheslightest contact withavine-stock,. 

it pivots upon itself to take 
up position B. During this 
time, the blade A works the 
ground left untouched hy B 
until such time' as it comes 
into contact with the next 
vine-stock, when it pivots in 
its turn. This continues un- 

Fjo. 109. — Alternating vineyard cultivator Space betweeu the 

(tront view). TOWS is worked by the pas* 
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sage of the instmment. The author has tested this apparatus (manu¬ 
factured by the firm of Jean, Carcassonne, France) adapted to a sniall 

ordinary cultivator and obtain¬ 
ed good results, even in vine¬ 
yards where the soil contained 
many stones. The slightest 
resistance of a vine-prop, oi of 
a vine-stock more than 3 years 
of age caused the working- 
pieces to pivot in such a man¬ 
ner that none of the vines 
sufiered any injury. This new 
apparatus is, however,best suit¬ 
ed to weU-cultivated vineyards 
with loose soil containing but 
few stones. 



Fig, I10 


► Alternating vineyard cultivator 
(surface view) 


706. A Machine for Gutting Potato Haulms. 

XJne machine k conper les fanes de pommes de terre. La Term Vmdohe^ 
Year XVI, Ho 21, p 331. Lausanne, 1924. 


When potatoes are grown on a large scale and harvested by machine, 
the strong green hatdms give a great deal of trouble 2 the potatoes are 
lifted before the plants are completdy mature A Scottish manufacturer 
(David Wilson, East Liudon, near Prestonkirk) has made a special 
mower drawn by one horse and provided with a cutting-bar that mows 
ofi the haulms on two rows, putting them on one side. R. D« 


707. Sugar-Beet Lifter. 

The Implement and Machinery Review, Vol 50, No. 589, pp. 69-72. Lon¬ 
don, 1924. 

A descriptive and critical study, with illustrations, of the various 
types of beet-lifters at present on the market. R, 1). 


708, The Effect of Threshing upon Wheat. 

MxjNLnATi, O. Sur les consequences du battage du bie. Campte$ Rendtm 
de VAcademie d^AgncuUure de France, Vol. X, No 15, pp. 469-473, Paris, 1924. 


Many experimentalists in different countries have studied the question 
of the percentage of grains that are injured by mechanical threshing, but 
the figures given vary considerably, ranging from 2 to 4 % in MtfKEliATi'S 
experiments in 1902 and 20 to 26 % in experiments made in Switzerland. 

, In later experiments made in Italy, Munbrati always obtained the 
Jdw percentages recorded for 1902 and these results were confirmed by 
the abservarions of Tobaro, Straiurfllx and Bass:. It thus appears 
warrantable to conclude that the injury sustained by Italian seed wheats 
, machine threshing is practically negligible. 
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The solution of the problem evidently differs according to the case^ 
but the author hopes that by means of special researches made throughout 
the country with the collaboration of other workers, and under theaus- 
picCvS of the '' Academic d'Agriculture de France some further and more 
ddlnite light on the question may be obtained. 

M, Jacques im Vii^morik says that the different rates of threshing 
may be one of the causes of the variations in the number of grains that 
me broken during threshing operations. F. D, 

700, Apparatus for Removing Seeds of Dodder and Plantain. 

CoDPAN, DecuscuteiivSc-d^plantineuse, Rcchcrches et Inventions, No. 15 
(New Seiies), pp. 5\9“55^* Pans, 192.'! 

When the seeds of I^cgumincsae have been thoroughly threshed, it is 
dijBicult to free them entirely from the minute seeds of paxasites like the 
dodder, or from weed-seeds like those of the plantain which closely resemble 
the legume seeds both in shape and size, 

G, DtlVAXy has observed that the testae of plantain and dodder 
seeds are easily ruptured and cannot resist the threshing operation (** ebour- 
rage**) which detaches the inflorescences from the stalks; they therefore 
can be removed without difficulty before the dried testae are winnowed 
from the seeds. For this purpose, M Dxjvai, has made a truncated sieve 
provided round the edge with holes to receive the leguminosae seeds which 
are freed from the seeds of parasites together with the small number of 
seeds that have been shelled, and then pass on to have their testae removed. 
A rotating brush cleais the holes of the sieve. R. D. 

710. Experiments in Milking Cows by Machinery. 

BKRCfB: R Experiences sur la traite m^canique des vaches. Comptes rmdus 
deVAaid^mie d'Agriculiufed^Frame, VoX,^,1:^0 1:1, pp, 372-375, Paris, 192^1. 

The Alfa Eaval milking machine was tested on 16 cows at Vaulx-de- 
Cernay. The results obtained formed the subject of a paper written by 
M, de RoTxiscnxtD and laid before the ** Academie ** by the author. 

None of the cows objected to the machine; ix allowed themselvas 
to be thoroughly milked; 5kept back their mjllk either partially or entirely. 
In the case of tlie first xi cows, 4.58 % of the total amount of the milk in 
the udder was drawn by hand-stripping in the morning and 5.58 % in the 
evening. This milk contained 2 to 6 times more fat than the milk obtain¬ 
ed by means of the machine. Machine milking, if the time required for 
hand stripping afterwards is added, takes twice as long as milking entirely 
by hand. A cow-keeper can easily supervise 4 machines; changing the 
cow, hand-stripping, weighing the milk and pouring it into other recept¬ 
acles takes only 3 minutes. By machine milking followed by hand- 
stripping, a little more milk is obtained than if the whole operation were 
carried out by hand. F. D. 
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AGRICUIyTURAL INDUSTRIES 


Plant ProAucts. 

711 Causes Affecting the Ripening of Grapes and the Composition of 

Wines. 

CakpBnOCieri, F. (R. Enotecnico presso il Minislero deirEcoiiotitiri Na/lo- 
nale) Delle cause che nrflLuiscono suUa maturazioiie delVuva e ruiu- 

posizione del vini. Nuom Annah deU*AgncoUuni,Ye&x IV, No. i, pp lOO- 
191. Rome, 1924. 

The composition of Italian wines varies within much wider limits 
than that of the wines of other countries where the vines are cuUivalocl 
under more uniform conditions. The alcohol content, for instance, ranges 
from 4,5 to 24*2 % in volume, the latter figure including the potential 
alcohol. 

The composition of the grapes, and hence the quality of the wines 
made from them, depend on (i) the vine; (2) the environmental coudit ions 
of cultivation, (3) the system of cultivation adopted and the nuuiner in 
which it is carried out. The author examines these three factors and their 
effects, using for the purpose a very large amount of material including the 
results of 91 thousand analyses of wines. E. 1). 

712 Experimental Milling and Baking Tests in the United States (*). 

SHonuKNBERGnn, J H, Marshaui/, W. K , and Cox^eman, A, UmM 
States Department of Agriculture, Bulletin No. 1187, pp. i-5^, tables 3. 
Washington, 1924 

This Bulletin contains descriptions of the method of handling and an¬ 
alysing the samples received for milling and baking tests; the experimental 
mill and its operation, the baking laboratory and the methods employed, 
the equipment and methods of analysis used in determining the chemical 
constituents of grain and mill products. The milling and baking laboratory 
is maintained by the Bureau of Agricultural Economics (U. S.) for the pur¬ 
pose of testing the required quantities of wheat, rye and other grains, and 
of determimng the relationship between these qualities and the physical 
and other factors which should be useful in grading the grain, M. Y. 

713 The Extraction of Potato Starch without Loss of Nutritive Sub** 

stances* 

Dr Hansen, I. and Dr, Diexrich, W. (Institutfftr Tierzucht der Limdwirt* 
schaftHchen Hochschule) Sthrkegewinnung aus Rartoffehi ohne Vcrlust mi 
NShrstoffen. Mittetlungen der Deutschen Landwirischafts^Gesellschaft, Pari r9, 
pp figs. 2, tables 8. Berhn, 1924 

The usual method of extracting starch from potatoes has the disud'- 
Vantage from the stock-feeding standpoint, that a large part of the mitri- 

(x) R, X924, Ko. 433. 
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iivt aletnents, especially orthe nitrogenous compounds, is lost in the wash¬ 
ing. As compared with the distillery pomace, the pulp is very poor; 
when fresh, it contains crude fibre 04%, N-free es:tracts 9.5 % and 9.4 % 
starch value. About|2 i % of crude protein is present on an average in 
potatoes, but this is removed by the washing process 

All these objections however seem to be removed by the machine which 
is shewn by Messrs Kunns (Berlin-Tegel). 

The potatoes, 
after being well wash¬ 
ed, pass into hopper 
A beneath which a 
cylinder fitted with 
knives revolves very 
rapidly The crushed 
potatoes are mixed 
in vessel B with water 
coming from the re¬ 
servoir C B is com¬ 
posed of an inclined 
trough in which a 
sieve with 6 sectors 
moves slowly Ow¬ 
ing to the inclination 
of the sieve the crush¬ 
ed potatoes lose their 
water at the top of 
the sieve and take it 
up lower down. Thus 
the starch is extract¬ 
ed in X5 to 20 mi¬ 
nutes, This appara¬ 
tus, winch can treat 
75 to 100 kg. of pota¬ 
toes per hour, only 
requires a force of 
0.8 kw. {%. III). Pio 

III. — KUBjas apparatus far the extraction 

D X B 0^ K1C H has of potato starch, 

made experiments to 

ascertain the output of the machine and to see how the different nutri¬ 
tive elements in a given quantity of potatoes are distributed among the 
products. 

25 kg. of potatoes are crushed in 6 minutes ; the apparatus is allowed 
to work for 20 minutes. While the sieve is actually revolving, the 
tap which allows the starchy water to run off is turned. The starch 
is deposited in a few hours. After the apparatus has been allowed to 
revolve for some minutes with the tap open, the pulp is removed from 
the sieve. 
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The results obtained are summarised in the following tables. 


Experiment A {Potatoes poor %n starch 

, extraction water used once onlv) 

Percentage 

composition of 

the moist substance. 



Potatoes 


Pulp 

ttisldlial w.itei 

Dry matter. . 

. . 21.66 


12 43 

2 .S 7 

Hmeral matter . 

. 0 q6 


0 46 

0.40 

Organic matter. 

. . 20 70 


11.97 

2 r7 

Crude protein. 

2 00 


099 

0.81 

Albuminoids ... 

1.41 


0.67 

0.50 

N-free organic matter 

18 70 


xo 58 

^.33 

Starch. ... 

. . . 1450 


— 


Experiment B {Potatoes richer in 

starch, extraction imter used 


4 times in succession). 



Percentage composition of moist substances. 



Potatoes 

Pulp 

licsktiial water 

Ecsitlura Wiitftr 
of extt 1. 

Dry matter. ♦ 

24.02 

15.38 

3.18 

2,70 

Mmeral metier ... 

095 

0.73 

0.69 

O.02 

Organic matter .. 

23 07 

14.65 

2.49 

2.17 

Crude protein. 

152 

I.X3 

1.09 

0.97 

Albuminoids . . ... 

1.05 

0 80 

0.79 


N—free organic matter . . . 

21 55 

13.52 

r.40 

1.20 

Starch.., . 

x8 2 




Results of experiments A, B, C {the obpei of C was to determine 
the minimum of water that could he used). 


Experraent 


Potato ooatent m 


l^oia too kg. 
of potatoes* ware 
extracted 
(dtarchj 


HtttilUve tatJo 


dry 

matter 


21.66 


24.02 


crude 

proteia 


2 00 


1.5a 


21.74 


1.27 


Amount 
of water 
for roo kg, 
potMom 




45^5) ( x:8.6 


4St}i*t3a. 3C*6.5 
49 o> J ]C:8.8 


j KU 

(l) X73 (xoo) 

120 


of in blacky show the average amount ol water used for nil the e*ttticUMj» 
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The experiments show that with this particular machine it is possible 
to extract at least half the starch contained in the potatoes while all 
the important nutritive substances axe collected in the pulp and the re¬ 
sidual water. R. I). 

714. Extraction of Oil from the Pulp and Kernels of Oil Palm Fruits^ 

I — ABEEnB Vandb:n (Ingdnieur agricole. Note relative k la fabrication 
industriellc de Thuile de palme. Bulletin des MahUres Ch'asses de VImtuut Co- 
hmal de Marseille, No, 3, pp. 71-73. Marseilles, 1924 

II. — QiAEor, C. E'extraction de Phtdle de palme par dissolvant. 
UAgronomie Colomale, Year 10, No 75, p. 85, Paris, 1924. 

in — Proc^d^ el apparcil pour Pextraction de Thuile de pahne. Bulletin 
des Matures Grasses de VlnsHiut Colonial de Marseille, 1924, No. 2, pp 48-53. 
Marseilles, X924. 

IV — CotrPAN. Concasseur Tneur d^Amandes de palmiste. Recherches 
et Inventions, No 15. (New Series), pp. 548-549, figs 2 Paris, 1924. 

I. — The author first enumerates the causes producing an increase 
in the free acid content of palm oil and describes the defects in the wet 
(native method and IIaaxe method) process of preparing the oil He 
then indicates the advantages of heating the pulp and devscribes the best 
method to employ. 

The pulp can be easily and economically softened by the action of 
steam without any pressure, If pressure is applied, an autoclave is neces¬ 
sary, but the length of the heating process is reduced; very encouraging 
results have been obtained from laboratory experiments. 

Super-heated steam and hot air soften the pulp very satisfactorily, 
provided some of the moisture of the fruits has been driven off ; the expense 
of concentrating the oil afterwards is decreased, but both super-heated 
steam and hot air require a costly plant. 

When the palm-nuts are placed in chambers heated by the direct 
action of fire, the colour of the oil is darkened and its market value is 
affected. 

Too expensive an installation is necessary for heating the bunches of 
nuts and thus reducing the trouble of separating the fruits from their 
stalks, but the ideal method would be to hang up the bunches in closed 
chambers artificially heated with steam under pressure or hot air. When 
they are quite dry a jerk would be suflident to detach the nuts, while 
their stalks would remain attached to the upper part of the autoclave* 

Pressure should be applied immediately after heating. As the amount 
of water in the fruits makes it impossible to apply great pressure at first, 
the nuts must be subjected to low pressure at the beginning and the press¬ 
ure increased later, in order to exhaust the pulp completely. Recent ex¬ 
periments have shown that low pressure extraction of the oil begins at 
2 14 atmospheres, whereas the maximum oil flow is only oblained at press¬ 
ures of 50 atmospheres ; half the remaining oil is extracted from the pulp 
with pressures ranging from 50 to 100 atmospheres. Any pressure exceed¬ 
ing 100 atmospheres extracts fibrous substances togeter with the oil* 

im 
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In order to obtain a higher oil yield than has hitherto been produced, 
it would be necessary to use pressures up to 425 atmospheres, employing 

hydraulic pumps of the typk^ 
made by Arxiorand Co. Nott¬ 
ingham. The puii> prohont can 
be removed fiom tlu* oil by u 
long decantation process, The 
crude product imtst never he 
allowed to get cold, as the pulp 
swimming on the suiface would 
absorb many ot the fat globules, 
II. MM. vSiuo and Jac» 
QUARD (Paris) have tested an 
industrial plant constructed for 
the purpose of oxtracing palm- 
oil by means of a solvent, wliich 
in this case was mineral oil. 
The pulp was washed six times 
and after the sixth washing^ 
the oil was .slightly coloured 
Rig. 112 — Palm kernel crusher which perhaps Warranted a 

seventh washing. 

The oil is extracted by the vapour of the mineral oil whicli eliminated 
the moisture of the pulp. The experiments showed that whole fruits 




Fio 113 —^ Palm kernel sorter 


ate Kttie attacked by the solvent, while the kernels or palmistes 
eookedf In this way the pulp alone can be treated Any solvent 
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tliat does not attack iron may be used in this plant and the oil from the 
pulp of 1500 kg» of fruit can be extracted m 8 hours, 

III* — The two processes in question were patented in France 
and the patent rights have been purchased by Mi$ssrs X^EVIJr Bnoa'KEHS 
I/IMITEB. 

(a) Prepayahon of palm-oth — The patented process consists in 
dividing or crushing simultaneously the fibre and pulp of the pericarp of 
fruits that have been boiled, and then removing the fibre and cellulose 
tissue in such a way as to leave the nuts. 

Another process suggested for the treatment of the nuts of the oil- 
palm is to boil the nuts first, adding a small quantity of water and then 
subject the pericarps to crushing, preferably by means of the nuts 
themselves, until all their cells are broken and the fibres are disintegrated. 
This crushing can be carried out in a receptacle with a bottom, per¬ 
forated or provided with slits, although other apparatus, for instance, a 
bail crusher with pads answers very well. The pulp thus obtained can 
be put into a closed centrifuge in order to separate the oil from the 
water, 

A description is given also of an apparatus, consisting of a 
boiler with perforated bottom and bearing fixed and rotary shaking 
arms. 

(b) Process for separating the nut^kernds from their shells. —This 
process consists in subjecting nuts, like those of the oil-palm, to a 
rapid rise of temperature in order to separate the kernel from the inner 
surface of the shell. This operation can be carried out by the action of 
steam in an autoclave. The nuts can be freed from their pericarp before 
treatment, or the whole fruit may be so treated that the pericarp is steamed 
during the process. 

rv. — M. G. Gaeeois has invented a crusher-sorter for the kernels 
of palm nuts. The apparatus is composed of two parts that can be joined 
togetiier, or used separately. 

The crusher (fig, iia; consists of a nearly prismatic drum a, of which the 
inner surface is partially covered with diamond heads h. The nuts are put 
into the hopxier 0 and pass (their discharge being regulated by a valve) 
into the drum where they are thrown against the diamond heads 
by a rotating projector d. The mixture of kernels and shells is eva¬ 
cuated at e. 

The sorter (fig, X13) receives the broken shells and kernels which find 
* their way in by A , fall upon an endless apron /, which is sharply inclined 
horimntally and moves in such a manner as to carry upwards the material 
it receives. The surface is studded with long, fine steel points (g) arranged 
obliquely. The kernels revolve upon this surface and find their way out 
at jt whereas tixe rough shells are caught and evacuated by f 2. The 
apparatus is furnished with two metal brushes i that sweep the kernels 
towards the exit j x, detach the shells and clean the apron. 




pul 
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715* The Development of Acidity during the Retting of Flax; its In¬ 
terpretation and Significance. 

BykeJ, J. Vargas and Hodd^r, C. R (Wiicn Indnstty Reseaich Assoda- 
tion, Belfast). Journal of the Textile Institute, Vol, XV, N® 5, pp. T 237-T zji, 
figs 24. Manchester, 1924. 

The authors treat this interesting problem under the following heads ; 
experimental retting tanks; methods of conducting a ret; estimation of 
acidity of retting water; graphical representation of results; clescuption of 
graphs obtained in a typical ret; interpretation of gtaphs ; application of 
the acidity curve method of control to experimental work; temperature 
influence ; ripeness of straw , preHminary leaching ; character of water ; 
retting in flowing water; condition of straw; twice retting; determination 
of technical end-point in practice. 

Problems in connection with the retting of flax are discussed with spe¬ 
cial reference to the character of the fibre-bundles and of the tissues in 
which they are embedded. The importance, both tor scientific and indus¬ 
trial purposes, of having some means whereby corresponding stages in 
diflerent rets may he recogmsed is pointed out. It is believed that a study 
of the development of acidity has afforded a satisfactory method for this 
purpose. By its use four stages in the retting process have been recognised ; 
these are discussed and an interpretation of them has been put forward. It 
is further pointed out that the recognition of these four stages makes pos¬ 
sible the accurate determination of the technical end-point, namely, the 
stage at which retting should he stopped in order to obtain the best results 
in the after processes. 

The paper concludes with a discussion of the possible application of 
the method for the determination of the technical end-point in factory 
practice. A method is described of following the progress of retting by 
the use of a convenient apparatus which measures the electrical conduct¬ 
ivity of the retting water. W. S. G, 

yra. The Rotting of Colonial Textile Hants by Means of BmcHHhs 

Msineus^ 

I Brtjho, F Cultura e maceraadone industriale microbiologica 
dsalana, VApicoltum colomaU, Year XVI, No, 4, pp. X2X-i:3t, figs. 4, sepa¬ 
rate from text, bibliography. Florence, 1923. 

II. Brxjno, F. Studio suha cultura ed industriahzzazione della Bohemma 
nivea. Ibidem, No. 9, pp. 321-332, hihEography, 1923. 

Carbone, D. Ta macerazione delle piante tessili cobniali col Bacillus 
fekmem. Ibidem, Year XVIII, N^ 4, pp. 121-199, 6 tables separate from 
text, 19^24 

I. — Agave sisalam is grown here and there throughout Southern 
Iia% where it does exceedingly wdl, but up to the present no attempt 
has b^n made to use the plant for industrial purposes and it has there¬ 
fore never been cultivated on a large scale. The fibre can be extracted 
Jmechanically when the plantations cover thousands of hectares, but this 
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process is not suitable where only a few hectares are under the crop, and 
it is impossible to contemplate setting up a cooperative establishment 
on account of the high cost of transport and also of the fact that only 
4 to 5 % of tlie material can be turned to account. 

Bi. Bkitno undertook to solve the problem of the possible industrial 
use of the plant under the conditions obtaining in Southern Italy. He 
found by experiment that retting with Baallus felstneus is an easy, prac¬ 
tical and economical process resulting in the production of a fine resistant 
fibre that is now much in request on the Italian market which obtains 
its supply from Ivondon. 

In Sicily alone, there are 72 000 hectares of land that could be used for 
growing tliis crop. The author gives information regarding the methods 
of growing the plant and the yield to be expected. In the Colonial Garden 
of Palermo, it lives for 13 years before throwing up its flower-spike. 

II. — Bohmena nivea seta vegetale rami^, " urtica biaiica ", 
China grass), which supplies a very elastic, soft and glossy fibre, grows 
extremely well in Sicily, while in Somaliland it can be cut 5 01 6 times 
a year. The great drawback to extensive cultivation both in Italy and 
the Italian Colonies is the difiiculty experienced in rapidly removing the 
hairs and cortex and degumming the stems. 

The author examines the botanical characters of the plant, the me¬ 
thod of cultivating it, and the process of extracting the fibre. He also 
records the observations he made in the course of his own experiments 
in the Colonial Garden at Palermo where he obtained 4 cuts in the year 
viz., in the middle of June, at the beginning of August, towards the end 
of September, and in the first half of December, the amount of stripped 
stems per hectare being respectively 147, 209, 153, and 112 quintals with 
a setting of 25 500 plants per hectare. 

The crop could be used for industrial purposes if the retting were 
effected by Bacillus felstneus. By this process, which is described by 
the author, 3 to 3.15 % (calculated on the weight of the stalks) of fibre 
ready for spinning could easily be obtained. Bohmeria textile fabrics 
are made in Italy, but the fibre employed is imported. The author re- 
ctnnmends its more extensive cultivation and according to the data which 
he supplies the undertaking could be made very profitable* 

in. — In true retting, the cellulose and fibrous elements are se- 
patatxHl from one another by the solution of the cementing substances 
whereas m pseudo-retting, the decomposition products remain and must 
be teuK^vetl by washing accompanied by more or less energetic rubbing. 
The only agent of " true retting " that is so far known is Bacillm fdsineus, 
an amu‘robic micro-organism which was discovered by Dr, Caxbohe in 
iqt6. The agents of pseudo-retting are the aerobic pectic ferments. 
A pure preparation of B. felsimus which will last for years has been put 
on the market under the name of " felsinozima " by the Serotherapy In¬ 
stitute at 14 Via Lecclii, Milan. Its use enters into the simplest industrial 
operations. This method has been adopted for over a year at the factory 
of Messrs. M. Britneuj di Pascako and Co. of Manorbio (Prov. of Bre¬ 
scia) where flax and also hemp are worked. 

tfia] 



7x8 


AomcxjLXVRki, 


In the experimental department of the Microtherapic Instittite, the 
author has used B.felstneus for retting various other plants, some of 
which are of special interest for Colonial agriculture. He describes 
the results he has obtained in the article under examination. He has 
tested: unrex^tabIvIjJ pi^ants : leaves of Washingtonict felifcnt, Chamae- 
tops hiifmlis, Gynerium argenteum , stems or branches of cotton. Kiri'** 
a?ABnK PifANTS, TOMP TYPE (whose outer tissue fibres can also boieticd): 
Sida {AiuUlon) Avicennae (fibre yield 13 5-22 % of the dry steins) ; 
A$oUp%as ComuU (fibre yield about 13 % of the dty stems); Sphatmulea 
migusUfoUa ; Grew%(i appostUfolia and Gr. orientalis, AH are easily Kitted 
in 3 to 6 days. 

Hettabee peakts op the moeberry type (the rettable fibrous por 
tion is covered by unrettable la3rers, which must be broken through, or 
removed, before retting, and usually consist of a much cliiliuise<l epi 
dermis. To this group belong many colonial plants. Raini^, RicifmSt 
Girardinia condensata, Neoglasiovia variegata (*' coro 4 or ** caroa '’) 
tioft or ** tucum (Brazilian palm) (i). Gonphocarpus fndicoms — 
Agave sisalana, A. amencana, A. candelabrum, A, yuccafoUa, A, Sepufpi, 
A. Rumpkii, Yucca gloriosa, F. altissima, and F. gigantea, Samovicra 
cykndrica, and S. seylanica. The author gives a detailed description 
of the results he obtained from these various species and concludes llutt 
many of the textile plants of hot countries can easily be retted by means 
of Badllm feUineus (2). F. B. 

717. Technological Observations on Agave Fibare from lndo<«*Cbirta« 

Roehrich, O, Etude technologique d'une filasse d'agave dTndo-CIfiiie. 
Bulletin de VAgence GiniraU des Colonies, Year 16, No. iSi, pp. 1-7, i plate, 
Melun, 1923. 

A detailed description of the special characteristics of agave fibre from 
Indo-China, the chemical reactions and the tensile strengtli as compared 
with sisal. Although a somewhat short staple, the twisting quality is 
exceptional and very suitable for carpets, etc. but rather inferior to sisal 
. for twine manufacture. M. E. Y, 

718, Preparation of Mimosa Bark for Sending to Europe., 

Passee^oue O. (Chef de travaux 4 la Station d^essais de Macliines). Pre¬ 
paration des 6:orces de Mimosa pour Texpe^tHtion en Europe. L*Agrommi$ 
Coloniale,Y^sx 10, No. 74, pp. 42-48, figs. 4. Paris, 1924. 

In or^er to avoid the great difficulties involved in the importation from 
the Colonies of tanniferous barks, it has been suggested that the 
should be extracted and sent instead of the bark. UMortuimtely, the 

, ^1) Tliis is tiie Badris sdosa. See: Bunco tmcM&A r>A Pokseca, indkaditr im Mo- 

Plantas uteis do Bramh Rio do Janearo, Officteas Orapbkas ViEai Boas and Oo. 

{Ed,) 

<s> See alsor Oe Casboxi^. Ea laaqerasiotte feduatdto deik pknte cd B#- 

,‘k^ias tmrnus. Stab. Tip. Stucebi, Cerotti and Ox ipo. (M 4 d 
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extraction of the tannin is such a delicate matter, that it has been found 
better to export the bark itself after it has undergone certain treatment 
for reducing its volutne which consist in cutting, pounding and compress¬ 
ing. The author describes the various materials now used, their method of 
eiuployment and the power required* R. D, 

719. New Method of Extracting Perfume from Plants* 

T.?inbKT. Nouvelle m< 5 lhode d*cxtraction dcs parfums des plantes. CompUs 
rendm des Sdmtces de VAcadimle d^AgnmUiwe de France, Vol X, No. 7, pp. 169- 
170. X“^aris, 1924, 

M* Ojddo has discovered from his experiments made at the factory 
of fils at Grasse, that about one-third moie essential oil can be 

obtained without any loss in scent value by grinding rose or jasmine 
petals before digesting them with petroleum ether; the effect is even more 
certain if the crushed flowers are pressed into a cake before being subjected 
to the action of the solvent. 

This treatment has the advantage of liberating the essential oil in 
the form of a glucoside which comes into contact with the diastase. On 
the other hand, pressure after grinding reduces by 50 % the amount 
of matter to be treated with petroleum ether. 

MM. IvAXJOiER and Oudo both state that by leaving jasmine flowers 
for some time in the presence of anhydrous sodium sulphate, or magnesium 
sulphate, the blossoms are dried without any change in their composition, 
and their yield of essential oil increases about 30 % if they are digested 
in contact with petroleum ether. If, however, in the extraction process 
the fat or oil is replaced by powdered charcoal, the scent of the flowers 
is absorbed, and the petroleum ether, when placed in contact with the char¬ 
coal, takes up 20 % more of the scent. R. D. 

720. The Turkish Tobacco Industry in Asia Minor and Macedonia* 

SrxTOA, I4* M. Journal of the Department of Agriculture, Un%on of South 
Africa, Vol VXII, No, 4, pp, 388-407, plates 5, Pretoria, 1924. 

Results of an investigation made by the author in 1922* This in*- 
eludes an inspection of the tobacco warehouses, showing the method 
adopted for stacking and fermentation, cleaning, pressing, grading and 
classification, and also descriptive details as to the cultivation methods 
employed in Asia Minor and the systems of curing and marketing. A 
comparison is made with South African methods of producing Turkish 
tobacco, and the exceptional possibiHties noted of extending this cul^^ 
tivation over a far wider area in that country provided that adequate 
arrangements are made for well equipped warehouses, M. Y* 

721. The Preservation of Fresh Fruit and Flowers* 

G. Alcuni appunti suUa conservazione della fmtta fresca. Rivi-^ 
sta del Freddo, Year IX, No. x, pp. 18-23 ; 2, pp. 42-48, Roma, 192$, 

The existence of cold storage for the preservation of fruit is dosely 
connected with the presence of an Association of growers and fruit sellers 
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in the country, foi it is only larely that a single business of jiroiluclion or 
trade could bear the expense of the const!uction and tipkee]) of a cold 
storage depot as it is necessaiy to have a constant supply oi products 
for storage, A cold storage depot for fruit can be used, ditang tbe off 
season, to preserve vegetables, eggs, milk, bittlei, iloweis etc, as to 
give a remunerative yield each month. The piesctvalion of meal is a 
matter for urban cold storage and not rtiial especially bcHMUsi* ot the 
peculiar odours generated by animal products, wliich uiiglit tin* 

flavour of substances subsequently introduced into the iefiigiu%df)ih. 

The preservation of fnut in cold storage is beneficial because it lelauls 
the process of ripening; sometimes, especially at too low teniperatiues, 
ripening is anested, the products damaged and brown spots appeal tm the 
slan. 

As different kinds of fruit behave very differently one fioni another 
no general rule can be given. It is therefore necessary to make hcparate 
observations for each type. 

The duration of preservation increases in a variable nuiimer as the 
temperature decreases. Generally the best temperature is about 
but in certain cases a temperature below o^C is recommended. 

The relative humidity and the circulation of air should be regulated 
according to the kinds of fruit. For berries, for example, which easiiy 
become mildewed, the most suitable conditions aie a rather low d(\gree of 
humidity and not too strong a circulation of air, while for other fruit 
it is well to maintain a moist stiU atmosphere, so as to avoid premalttre 
withering or wrinkling. The temperature of the fruit is generally slightly 
higher than that of its environment. This difference gives uii iiulicatiou 
of the progress of the process of ripening and its increase iudicateh the 
moment at which the fruit ought to be taken out of cold storage and sold. 

Generally while the fruit is in cold storage a decrease in the character¬ 
istic acids takes place: at first this makes the taste sweeter un<I more 
dehcate, but later when the limit is passed the value of the fruit decreases, 

^ Decrease in weight depends, for the most part, on the evaporation of 
moisture; for healthy and undamaged fruit this decrease is not con¬ 
siderable. 

In the case of preservation of flowers by cold the problem 5 ,s not m 
simple as for fruit. In fact the natural winter period of rest is replaced 
by an artificial period of rest, which may last for 8 or months and en¬ 
ables any kind of fiower to be procurable at any time of the year. 

Generally young plants or seeds are placed in boxes, well filled witli 
moss or mould, so as to avoid excessive drying, having first been watered; 
they^ are then kept at a temperature between — aC and + The 
freezing point, which varies for each plant, must not be passed, even for 
a short time, otherwise the protoplasm dies. 

The general minimnm temperature —a^C given above is determined 
by the fact that the begonia, whose iEreezing point is the highest, freezes 
at —2^60, wh|le the freezing point of ivy {the lowest) is —23C, 
of the violet —90C, of the tulip bulb --3^, and that of the cherry laurel 
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On the other hand temperatures above +6«C catise a process of fer¬ 
mentation which is drmgeious for the plants. 

Imr ichlnrtiiig growth caie must be taken to accustom the plants to 
the condilions leinperatiue and light. They should consequently 

be kept shut up for 2 or 3 days at a teiupciatme of about +r5^C; 
the yottng plants should tlieii be taken out of the boxes and left for se- 
veial days in luilhdarkcned cellars. By degrees the plants which are 
still blanched, will be accustomed to the sunlight and in a few days 
they will be completely revived. F. D. 

722. Variety of Fruit relative to Cold Storage* 

Maccioni, M Influenza del fattore vanata ” sulla durata di conserva- 
zione della fnitia m ftigorifeto. BoUeitino della R. Soaetd Toscana d% Orticoh 
tum^ Year XMX, Nos. voL IX (4th Series), pp. 3-9, tables, Florence, 1924. 

Observations have been made at the “ R. Scuola di Pomologia " at 
Florence (Italy) to demonstrate the conservation characteiistics of different 
varieties of fruit in cold storage. It has been noted often that fruits such as 
pears, apples and plums, are affected in different ways according to variety. 

The author reports the results obtained by the ** Society Frutteto 
Cogo and elsewhere with pears classified as summer ripening (July- 
September) and autumn ripening (October-December). For the first group 
the a'^/erage period for cold storage was determined as 27-72 days. The 
William pears were the least resistant and the Clapps Favourite " 
the most durable. For the second group, the average period for cold stor¬ 
age was 30-75 days, Beurre Hardy'' and Duchesse d'Angoultoe 
standing first as the most durable and ** Beurre d'Amanlis the contrary. 

Full details are given as to the period of conservation for some 19 va¬ 
rieties. M. B Y. 

723. The Industrial Uses of the Kaki Fruit* 

I. CAtruA, A. Aceto di kald, U CoUivaton, Year 70, No. 12, pp. 375. Casale 
Monf. 1924. 

n. MAK20Nt Iv. A proposito di aceto dikaki. Ibidem, No, 15, pp. 468-469. 

X* The following method of preparing kaki vinegar has been recom¬ 
mended by Prof. Cauda as giving excellent results. Quite ripe fruits are 
selected and reduced to pulp; the pulp is then boiled for about 30 minutes 
and left to cool down to 300C, after which i % of ripe medlar pulp is 
added. The receptacle containing the mixture, which should be a vessel 
with a wide mouth and only half-filled, is left open in a warm place, prefer¬ 
ably in the sun. In a fortnight, a large amount of acetic add is 
produced and the vinegar thus made has a pleasant, aromatic taste. If a 
large quantity is required, the pulped kaki fruit is diluted with two-thirds 
of water and the liquid obtained is filtered off. 

II. In 1921, Signor B* Manzoni, of the ** R. Scuola di Viticoltura ed 
Enologia of ConegHano, made excellent vinegar with a pleasant odour and 
taste and containing 89 % of acid from fermented kaki-fruit juice to which 
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some acid (tartaric or citric) or potassium bi-tartarate or wine-}x^ast laul 
been added. Alcohol as good as that made from the distillation ol sugar can 
be obtained from the juice of kaki-fruit. Fiirthet a delicious beverage \vi1 h 
9.6 % of alcohol can be made from the kaki-friiit adding a fourth pari ul 
grape must. It will keep for at least 3 years as has been proved by nvixml 
experience (x). h. lb 

724. Some Methods for Preserving Mangoes* 

Zamuco> C. T. and boivilBAO, P. The Phtllpptne A^^ricidhirisi, Vbl XXII, 
No, 8, pp. 323-331, bibliography. Los Banos, (Laguna), 1924. 

As the mango quickly decays, experiments have been made in the Phil¬ 
ippines to find a satisfactory method of preservation, thus making tiu! 
fruit available for export. Before packing and during the following six 
months the dried fruit was closely observed for a|)pearancc and fiavoiir. 
Previous to canning and dehydrating, the mangoes were allowed to becotno 
yellow and fairly hard and then cleaned, classified as to size, degree of 
ripeness, and freedom from disease- After slicing, the sections were placed 
in a salt solution and then on to trays for sulphuring or drying, or into the 
preserved syrup for canning. 

Comparison were made between stm drying, sulphuring and sun drying, 
artificial heat. The results indicate: (i) the great advantage of drying 
or evaporating mangoes, over any other means of preservation as regards 
reduction in bulk of the fresh fruit; (2) fruit at the proper stage of ripeness, 
when peeled, quartered and sulphured, for 30 minutes, dries more quickly 
than when not sulphured and evaporation takes place more rapidly in 
trays on a cement floor than on either bamboo or sod; (3) evaporation 
independently of weather conditions by using artificial heat at an average 
temperature of 6 y^ C gives a better appearance and flavour than when sun 
dried ; (4) canned mangoes with thin syrup retain their attractive natural 
colour, medium acid and sweet flavour and semi-melting consistency, to 
a greater degree than by any other method of preservation triecL 

M* b, y* 

Animal Products, 

725. The Colour of Milk and its Food Value* 

Doan, F. I. (Dairy Husbandry Department, Maryland Agrieultnral PJx*™ 
perhnent vStation, College Park, Maryland), The Colour of Cow’s Milk and ii.s 
Value, Journal of Dairy Science, Vol VII, No. 2, pp. X47-J53, Tal)le I. Balti¬ 
more, 3:924. 

Milk is an almost opaque liquid, composed of fat globules in a tempor¬ 
ary emulsion, casein, colloidal albumen, sugar, albumen and salts in solut¬ 
ion. It varies in colour, from yellowish-white to almost pure white, or 
even bluish-white. The colour of milk depends on various factors of which 
the most important is the yellow hue of the fat globules, but the size of 

(i) See R. 1922, No. 492 (Ei.) 

, ,,;;|T*4-7S5]' 
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the globules ixifliteiices the tint of the milk quite as much as their colour. 
In fact the surface of the small globules is larger in proportion to their size 
than the surface of the larger globules, and since the light is reflected in 
all directions from tiiese surfaces, the reflexion may be greater and more 
diilused in the case of milk containing small globules, so that such milk 
may look whiter than milk with large globules although, other conditions 
being equal, the total fat percentage is the same. 

The opaqueness and whiteness of milk aie also affected by the number 
ami size of the colloidal substances present, but it has been ascertained 
that the amount of fatty matter is the chief factor in determining the 
colour. 

It may be said that the yellow colour of different milks will vary in 
proportion to the number of the fat globules present, even if these globules 
are all of the same shade. Paumer and Eckues have shown that the 
pigment of milk fat is carotin associated with a small amount of xantho- 
phyll, and that these pigments are identical with the pigments found 
in the green and the yellow paits of plants. They are absorbed with the 
animals' food and secreted in the butter-fat without having undergone any 
visible change. It is thus shewn that it is possible to alter the colour of 
the butter-fat in milk by varying the amount of pigmented foods in the 
ration, and the difference in the colour of spring milk as compared with 
that of autumn and winter milk is also thus explained. At the Maryland 
Station, two cows were fed a ration of forage-beet silage, beet pulps and 
concentrates; their milk contained fat with a coloration coefficient of 5; 
on adding to the ration 9 kg. of green rye, the colour coefficient rose 30 
units in 15 days. 

It is well-known that colostrum is always of a very deep colour; this 
is chiefly due to the intense coloration of the fat which is increased by the 
amount of lipochrome present at the time. In the case of 2 cows, the 
coloration coefficient of the colostrum was 43 units a day after the animals 
had calved and this figure fell to 5 units in the course of 6 to 16 days. 

The depth of the colour of the colostrum does not depend solely upon 
the greater or less amount of pigmented food given, for it is probable that 
during the lactation period, there is an accumulation of yellow pigment 
in the body fat which is broken up and secreted in the first milk after calv¬ 
ing, The intense colour of colostrum may also be due, at any rate in 
part, to the absorption of the corpus luteum in which Paemer and EcnxES 
detected a large amount of carotin. In short, the pigmentation of milk 
is caused in the first place by the colour of the fat, that is to say, by the 
amount of lipochrome it contains, as well by the high percentage of 
fat in the milk. Katurally, other factors affect this coloration but only 
in a secondary degree. Amongst these factors may be mentioned the 
greenish-yellow colour of the milk serum ca^^sed by a pigment called 
lactochrome, which is the same as the urochrome found in urine. The 
effect exercised by the colour of the serum in the pigmentation of the milk 
is not well understood, but is none the less real. 

The colour of milk is an important question commerciafly, for custom¬ 
ers unanimously prefer yellowish milk, as they consider it to be the richest 
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in cream. The theory has also been put forward that carotin and the fat- 
soluble vitamine A are identical, or at least closely associated. This has 
however, been strongly opposed by PAuniu and Ivicnwidy who iiuiint.iin 
that a imlk containing slightly-coloured butter fat is not iiecessaiilv 
deficient in vitamines, but under present trade condilimis.itistriie that lire 
above theory proves correct in the ruajoiity of cases. In any ovenf, t he 
milk of a cow that has been fed a liberal ration of green forage contains 
highly pigmented fat and has a higher vitamine percentage than the milk 
of a cow given hay, silage, roots and concentrates. 

The author describes the apparatus used in the coloritnetric testing 
of milk-fat, as wdl as the method of preparing milk saini>l(s for this test. 
He afterwards summarises in a table the results of an experiment marie for 
the purpose of testing the variations produced in the pigmentation of t he 
butter-fat by changes in the cow’s diet. From this table, the following 
conclusions may be drawn; the pigmentation of the fat varies approximately 
in relation to the amount of green food assimilated. It may be true en¬ 
ough that the colour of milk is not of supreme importance, and yet under 
present commercial conditions it is certainly a guide to the quality ol the 
milk as regards its vitamine content, and probably gives an indication 
of the presence or absence of other vitamines that should be taken into ac¬ 
count in determining the food value of the milk. 

P. D. 


726. Changes in the Spedfle Gravity of Milk during its Passage through 

various Machines. 

Rahn, O Vetandemngen des spezifischen Gewichts der Mikh dutch 
MolkerennascMnen Molkerei-zeitung, Year 38, No. 38, pp. 779-780. HM- 
esheun, 1924 

In 1913. Fi,eischmann and Wieger {Journal fUr Landwirischaft, 
Vol. 61, p. 283) showed that milk which has been heated a short time 
previously has a lower specific gravity than the same milk when it has 
been left longer to cool after heating. This difference is duo to the fact 
that the fat as it gradually solidifies acquires a greater specific gravity. 

These observations may be supplemented by some data conoeriiing 
the alterations taking place in milk during its passage thiough tiic different 
machines (regenerator, pasteuriser, centrifugal cleansing apparatus and 
refrigerator), in the course of the tests carried out at the Physical Institute 
of the “ Preussische Versuchs und Forschungsanstalt ” at Kiel of which the 
author is Director. 

The results of these trials fully confirmed the observations made in 
industrial practical dairy work. Shortly after the milk has passed through 
one or more of these machines, the specific gravity of the milk is reduced 
W.. thousandth parts. The fall in specific gravity induced by the 
^trifogal apparatus is due to the air incorporated in the liquid and hence 
jt is greater the more rapidly the machine revolves. 


P. D. 
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727 The Destructive Action of Unboiled Milk upon Bacterial Fer¬ 
ments kept in Sterilised Milk: The Empirical Selection of Lactic 

Ferments* 

P. J)c ritiflui'iitco <ln pouvoir bacit^ricide dii loit ciu stir les fetinenivS 
lactK [nvs (idn^lciUiH dniiv^du lait vSUidisi^ otde la st%ctioii enipniqucdesfenneJits 
Lictlqui'S, Comptcs reudu^i de I' Academic dc$ sciences^ Vol 178, No, 17, pp. 1434- 
1^30, runs, 1924. 

It is probable that the bacterio-destructive power of fresh tnilk which 
depends on the alexins taken up from the blood varies in the different breeds 
of dairy cattle. It is especially strong at the beginning of spring, owing 
to the effect of the change in diet. The fact that lactic feiments kept in 
sterilised milk lose theii iminumty m relation to fresh milk must be 
taken into consideration, if it is wished regularly to prepare active lactic 
ferments. 

The acquired or natural immunity of resistant species is maintained 
by a treatment which has been adopted as a result of practical experience. 
Such immunity is turned to account by the Breton fanners’ wives in the 
preparation of viscous milk C gros lait ”), or '' gweden The milk is 
inoculated immediately after being drawn from the cows, i. e., at a tempera¬ 
ture of 35^-3800, with about 2% of fermented milk taken from a previous 
preparation. The milk curdles in 10-12 hours in summer, and at the same 
time assumes a gelatinous consistency which persists, even when the milk 
is vigorously churned. The lactic ferment of gwedai ” occurs in the 
form of long chains of spores enclosed in a thick mucilaginous sheath. When 
cultivated in sterilised milk at 1500C, this ferment more or less quickly 
loses its property of making milk viscous; but rapidly regains this power 
after passing several times through unboiled milk, or serum from cattle, pro¬ 
vided neither substance contains the bacterio-destructive principle. 

F, D. 

728. A New Firactical Method for Estimating the Cream removed 

from a Sample of Milk. 

CaekoW and Nouveau proc6d6 pratique pout apprcScier 

d'un ^K'shantillon de lait. Le La%i, Year 3, Part IV, No. 33, pp 188- 
19a. figs. 2. I^yons, 1924. 

The authors have adopted, as a basis for their work, Dr. Scttewci's 
process for detecting the addition of water to milk and have applied it 
to the estimation of the extent to which the cream has been removed. 
The principle of the method is as follows: If two organic liquids, one of 
which is coloured, are brought into contact, different coloured images 
are produced which are called morphological phenomena. ” The 
authors have studied the technique of the method and the importance 
of the evidence it affords as to whether or not the milk has been watered. 
Twenty-five drops of fresh, pure serum are mixed with one drop of Chi¬ 
nese ink. A series of large drops of the milk to be investigated is allowed 
to fall upon a sheet of glass, and one drop of the liquid indicator is placed 
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in tlie centre of each. When the milk is skimmed, but not watered, the 
indicator floats, and clear spaces that disappear are formed in the dn^p 
giving it a stellar appearance; then rectilinear ladialions me formed 
which cover all the drop and make it appear iridescent. 

If the milk has been skimmed and adiiHetated by the ndddnni of 
% of water, or if it has not been skimmed, and whether oi not wa¬ 
tered, the indicator sinks into the drop. Boiling does not allVii the 
results. 

The phenomenon is positive in the case of skimmed milk Ut uiiich 
no water, or at most only i/8 of water has been added. If a tiegaliw* 
result IS obtained from any given sample, the sample is skimmed and 
the work begun again. Under these conditions, a positive result show.s 
the milk to be pure or almost pure, whereas a negative result pi oves lha! 
^5 % or more water has been added. The chief defect of this methcKliH 
its inability to reveal the presence of less than 20 % of water and ii is 
thus insufficiently delicate for present requirements. The authetrs have 
successfully employed numerous serums and results have been <|uickty 
^ven in every case. The fact that the reaction is always distinctly pos¬ 
itive in pure skimmed milk suggested to them a further means of using 
this method, via., in the determination of the removal by skinnniiig m 
^5 % more of the cream. Milk that has been entirely freed of its crmin 
by centrifuging is used in the various dilutions of pure whole milk, the 
amount added being determined by Gerber^s process. Milk from wliich 
75 f 50 qnd 25 % of the cream has respectively been removed always 
gives a positive result. A lower degree of skimming gives results that 
are less clear, indeterminate, or even doubtful. Witli the exception of 
rare cases where it is visible to the eye that milk has been skinmivd and 
watered to a large extent, the method is of real practical use for <lotect- 
ing the skimming of a sample of milk. It is of great use when adopted 
in the case of milk proved by previous testing not to have been watered, 
The^ results obtained are then extremely conclusive as regards the de* 
tection of skimming involving the removal of 25 % or more of the cream, 
A positive reaction shows the milk to have been deprived of most of its 
cxeam; a negative reaction proves that the milk is whole, or has been 
skimmed to an imperceptible extent, a doubtful reaction In the 

removal of a little of the cream. 

P. iX 

729. The Bfect of Bairy Operations upon the Cream on the Surface 
of Milk, 

Mamin, W. h. and CohbS, W. B. {Dairy Husbandly Depurtmeui, vSlatc 
Cohege, Peimsylvania) The Effect of Milk Blaat Opotations on the Amount 
of Cream Rising on Milk. Journal of Dairy Smnee, Vol. VII, Ko. 2 pp. 497- 
204, tables 5, graph 1, plate 1. Baltimore, 1924. 

rv4 ^onsurner often judges of the tichness of mUk from the amount 
ream tliat uses to tja® surface of the hotrfej hut unfoitiuaately this af* 
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fords no evidence of tlae fat content of the milk, for the layer of cream is 
ofieti redncetl in thickness by the transport of the milk to the dairy and the 
operations to wliieh the milk is subjected. A study of the effect of these 
various operations upon the cream rising to the surface of milk has been 
made at the Pennsylvania State College Creamery. The factors studied 
were; clarifying, pumping cold and hot milk, shaking hot milk, various 
methods of healing and cooling pasteurised milk. 

The capacity of milk for producing cream was estimated by taking 
sarnplCvS of milk before and after each operation; these samples were placed 
in graduated cylinders, so that the cream percentage could be read off 
at once. The cylinders were kept at the temperature of melting ice and 
readings were taken every hour during the 24 hours. 

Milk at 55^ P and 90*^ F on being treated in the De 1 /aval centrifugal 
clarifier showed little tendency to cream production. No decrease wa» 
noted if the milk was heated to 90^ F after clarification 

Pumiung cold milk does not cause it to lose its creaming power and 
the diminution is very slight if the milk is pumped when it is hot. 

With a view to determining the effect of pasteurisation and cooling 
upon the creaming of milk, the following experiments were made. After 
pasteurisation, some of the milk was left in the basin to cool while the re¬ 
mainder was rapidly cooled by passing over a surface refrigerator immedi¬ 
ately after it had been heated Various types of pasteurisers were also 
tested. It was discovered that, as compared with the volume of cream 
rising to the surface of raw milk, there was a loss of 30-35 % and 60 % 
in milk that had been pasteurised and cooled in a receptade with glass 
walls ; the loss was reduced to 7.8 % and 15 % if the cooling had been ef¬ 
fected by means of a surface refrigerator and immediately after the heating. 
The loss was 8.17 % and 15 % in the case of milk pasteurised and cooled 
in a pasteuriser with serpentine cooler, but the loss in the same milk cooled 
on the refrigerator fell to 3 % or 7 %. A similar experiment once registered 
a gain of 8 %. It must therefore be concluded that milk cooled in a 
pusteuri>ser loses much of its creaming capacity, but the extent of the loss 
dei^ends on the type of pasteuriser used and the amount the milk is shaken. 
Hot milk when shaken gradually loses its power of creaming; the loss is 
slight during the first two hours, but subsequently rises to 25-65 %. The 
only means of preventing tliis loss of creaming is to cool the milk as rapidly 
as possible and with the minimum amount of shaking. The partial failure 
of milk to cream is generally attributed to a mechanical cause, a kind of 
division by shock of the fat globules. The following experiment was 
conducted with the object of testing this theory. Some whole milk was 
skimmed, and both the cream and the skim milk were shaken for several 
hours. Then the cream and the milk were mixed together. It was found 
that the shaking had little effect on the cream but the layer of cream that 
rose to the surface of the reconstituted milk was much thinner than it 
WDiald have been normally. The chief cause of the variation in the amount 
, of cream rising to the surface of milk is an alteration in the whey, but not 
in the butter-fat of milk. 


R D. 
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730. Bacterial Flora in Ripening ** Grana Glieeae* 

BAiiiyA TokrE, G. Contetiuto microbico ndla maluta'/ionc* del fot'iiiagutn 
grana Anncili delVIsiituto spcfun&uktle di Cctscificio in <Ji 

pp* 174-176 Lodi, 1924, 

The normal bacterial flora of ** Grana ” cheese has Ix^eii tomid bv lh<* 
author to differ but httle from that of otlici cheeses made from bodt^l emd 
pasta cotta. The greater number of the bacteria and iliose lemain 

longest in the cheese are the types producing the lucUc hin^enls, and cs{h> 
cially certain short rodhke forms some of which have no cotigtilating 
power, whereas others coagulate the milk more or less quickly, with fir 
without the evolution of gas; with these bacilli arc associated vaiious cocci; 
these have a favourable action on the cheese and hasten its lipcning. 

R I). 


731. Emmenthal Cheese in Boxes* 

BOTENSChon, H, Schachtel-Emmenthaler olme Rinde Malkcm-ZetiHiitf, 
Year 38, No. 29, pp 560-561. Hildesheim, 19-^4. 

Since about 1912, the firm of Gerber and Co. of Thun (Switzefland) 
have been putting on the market a special type of soft cheese made in 
cubes covered with tm-foil and packed in shallow, romul bf>xcs (tlia- 
meter lo-ii cm., height 2,5 cm. weight 125 or 230 gin.) which at once 
became widely popular. This is a very fine cheese with a consisicncy 
midway between that of a hard and a soft cheese respectively. It is now 
made by other Swiss firms and also in Germany and Austria under the 
names of Schachtel Emmenthaler ohne Rinde(Rindless bhnmenthal 
cheese in boxes), Schacte&ase (boxed cheese), Portioueiikilse ** 
(cheese cubes). This kind of cheese aroused much interest in the United 
States- Very inaccurate and discrepant accounts have been circu¬ 
lated as to the manner of its manufacture which arc corrected by the 
author. 

The ordinary apparatus that serves for making cheeses of boiled curd 
cannot be employed in the manufacture of cheese for packing in bf)X<*s 
and it is necessary to have a special machine of the type produced by 
a Swiss firm and recently also manufactured by a German house. 

The cheese is prepared in the following manner: hhnmenihaL or 
some other cheese, is taken when hard and perfectly ripe, and finely grated 
by means of a special machine, after which it is worked in vessels that 
can be heated and in which the pressure is reduced. The mass is at first 
leathery^ md thread-like, but it soon assumes the consistency of cream, 
so that it is easily poured into little receptacles of tin-foil that have been 
made in the required shape and size by means of a machine. The full 
receptacles each contain about 45 gm. of cheese and are hermetically 
sealed by machinery, left foe some time in a cool place and then packed 
m cardboard boxes. 

F. D. 

[rso-rsi] 
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732. The Bulgarian Cheese, ** Kaschkawal 

IIKIDUSCHKA, A. (I/aiidesstelle far offentliche Gcsundlxeitspflege, 
Dtvsdea). Uber dem bulgarischen K^sc, Ivaschkawal **. ZeitsclmCt fur 
tlni^rsuchmig dcr Kalmmgs and Oeuusstuittd, Vol 47, Part 4, pp 26a-26x 
Miinstcr, 

P'roiii tbe data fitrnislied by As. Zla'^aroff {Jakrbucher ief Vniversi-- 
tilt, Sofia, Vol. X9, No. 3, 1922-1923) it is seen that a large amount of Bui 
gaiian Kaschkawal cheese still continues to be exported. 

Before tbe War, the annual production of this cheese was 5 to 6 thou¬ 
sand tons of which some two thousand were exported. 

Kaschkaval is made almost exclusively from ewes* milk, rarely 
from the milk of goats and never from that of buffaloes. The essential 
point in its manufacture is the almost complete removal of the whey which 
is eliminated by pressure The curd is then allowed to ferment for two 
days at longest and worked in water at 500-60^ C until it becomes of a 
gummy consistency, aftei which it is made up into balls that are kept 
for 3 to 5 hours in metals moulds. The forms are then salted and placed 
in rows one above another, Por 2 or 3 weeks, the cheese are salted and 
arranged in layers every day, after which they are either put on the market 
as fresh cheese, or are placed to ripen in well ventilated rooms where they 
remain one month, or sometimes even less. 

“ Haschkawal is made in the high mountain districts of the Balkans 
and the Rhodope chain. 

The authors analysed a sample of a light yellow* colour and containing 
but few eyes (0.5 per i. cm.); it had a peculiar and pleasant flavour. 
They obtained the following percentages: water 29.69 •*- fat 29,11 — ni¬ 
trogenous substances 28.74 — ash 8 96; — fat refraction at 40^ C, 41.5^. 
The average of 17 analyses made by Zx,ataroff gives: water 29.52 — 
fat 28.99 -- nitrogenous substances 31 33 — ash 6.78 %. From this cheese, 
the author has isolated two yeasts and Micrococcus lactis ac%di. 

F. D. 


733. Contribution to the Composition of Rennet. 

Bavint, 1}. Prhno contribute alia composmone dei cagli. Anmh delVlsh'* 
luio spmnmnUtk di cmdficio in Lodi, Vol. 11, Nos 5-d, pp. 137-143, Bodi, 1924. 

The analysis of a rennet in the form of a paste made of salted, com¬ 
pressed pieces of the abomasum of calves used in making ** caciocavallo ** 
to which it gives, after a short ripening process, a special flavour and smell, 
luo parts of the substance in its natural condition were found to contain: 
water 27.048 — nitrogenous matter 20.125 —• ether extract 28.820 — 
soluble extract 35.709 — total ash 12.714 ■— sodium chloride 9.026 — 
organic matter 60*238 insoluble organic matter 35.448 N-free- 
gahic matter 40*1x3 *— acidity calculated as normal captonic acid 6.880 — 
ratio X to 6000 parts of milk. The analysis of the soluble extract is also 
given* 


F* D. 
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734. G^s-Producing Bacteria in Milk Used for Cheese Manufacture# 

T)at,t,a ToreB G I batted gassogeni nel caseificio. Annali dcWlUiHtlo 
^pemmntale d% caseificto in Lodi, Vol, II, Kos 5-6, pp. 144-157, Lodi, 1924, 

An examination of the injurious action of gas-producing bactetiu in 
milh destined for the cheese factory* The author also considers the best 
means of lessening and preventing this bacterial activity, and lays sliess 
on the importance of discovering new preventive methods, as those now 
adopted are wholly inadequate. P* 

735* A Practical Guide for the Economic Production of Milk# 

Cartilla practica sobre la prodnccidn econdmica de la leche Boklin No. 45, 
Mimsterio de Indutrias, Inspeccidn nacional de Ganaderiay Agnoultum, Rep4hlica 
Oriental del Uruguay, 1924. 

This pamphlet treats of the following points *— (i) The commercial 
factors (quahties of milk for consumption, regularity of production) ; 
(2) transitory factors (period of lactation, age, conditions of health of 
the cow). The importance of each factor is considered and the practical 
means of influencing it are indicated. A series of practical examples of 
solutions of general problems is given at the end* 

The pamphlet is evidently written for purposes which are exclusively 
didactic and propagandist. P. D. 

736. The Wools of Girenaica. 

Mangini a* Le lane della CirenaiCa. VAgneoUum coloniale^ Year XVIII, 
No. 4, pp. 129-135. Florence, 1924 

There are several different commercial types of Cyrenaic wool, but they 
all come from Barbary sheep bred in the country. The wools of Barga-el- 
Beida (the pre-desert region) are more or less whitish, those of Barga-el* 
Mamra (the Mediterranean region with red soil) are reddish or red. All the 
wools are very soiled and dirty and also somewhat coarse, but they are 
valuable and are used for stuffing mattresses, making coarse fabrics, excel¬ 
lent blankets etc. The locks of the wool are long and conical, and hence the 
fleeces are more valuable than the short-wooled fleeces formerly obtained 
from the sheep sent to Egypt to be fattened for the butcher. The average 
weight of the fleeces is 2 kg., and the annual wool production is estinuiied 
at 4000-4500 quintals. The chief centres of the wool trade are Bengasi and 
Dema. The Government has recently issued regulations for the suppres¬ 
sion of fraud in the wool trade. IK J). 

737. New Method of Distinguishing between Natural and Artiflclal 

Honey* 

' AxTBRnAcn, F. and Bobbaotbr, E. (Chemisches Laboratonum des Reichs- 
gesundheitsamtes, BerHh), tJber esia neues Verfahren znt Unterscheidung 
votL.^Hbti|g tmd Runsthonig. ZeitscArift fur Untersuchung der Nahrung&^nd 
Gewi^sw^iet, YoL 47, Fart 4, pp. 233-238. Berlin, 1924. 

, I^roposed by the authors for distinguishing natural from 

’..artffioial nmi^y ig based upon the ^timate of liie proportion of fructose 



73 ^ 


to glucose. lu natural honey, the amount of fructose is from xo6 to irg % 
of the glucose, whereas in artificial honey, it is generally less than 90 %, 
and even much lower, when the honey is prepared by the addition of 
starch syrup, or starch sugar. 

Fructose is the name given to the excess content in reducingsugar as 
regards the glucose content and is estimated by means of a special pro¬ 
cess devised by the authors. F* B. 

738. The Suffocation of Silk-Worm Cocoons by Chloro-Picrin. 

EKRTRAOT, G. Soffocamento dei bozzoli con cloropicrina Compter Rendus 
de VAcadim%e des Sciences, Vol. 178, No 31, pp. 1656-1660, Pans, 1934. 

The author described his studies and experiments which show that 
silk-worm cocoons can be completely and quickly suffocated by the use of 
chloropicrin. One gm. in volatile form per kg. of cocoons at ordinary 
temperature suffices to suffocate the cocoons throughly m i hour. Cocoons 
thus treated lose aH smell of chloropicrin almost at once if they are exposed 
on screens to the air. They also dry very easily. 

Suffocation by means of chloropicrin has no effect upon the outer 
silk. After treatment, the cocoons do not differ in qualities or colour from 
untreated cocoons. They reel, for instance, with the same facility, while 
their yield of raw silk is equal or superior to that of the cocoons stiffocated 
by industrial methods such as dry and damp heat. 

The physical properties and silk yield after degumming are the same 
in the case of the raw silk obtained from the cocoons suffocated by chloro¬ 
picrin and by the ordinary processes. 

The cost of chloropicrin treatment is lower than that of the methods 
now generally employed. F. D. 


PI,ANT DISEASES 


Diseases non-para$Uic or of unknown origin* 

739. Frost as a Cause of tJnsoundness In Sal Timber. 

Hopkins, O. H. (Indian Forest Service). The Indian Forester, VoL X, No. 5. 
pp. 343-246. Allahabad, 1924 (r). 

Attention is drawn to the unsoundness in sal timber catised by the 
severe frosts of X904-05. In the Eamnager division (United Provinces) 
the author has found forest areas damaged to the extent of about 3000 
acres,^practically every sal being more or less unsound. Of 44 trees 
felled, 34 were affected by rot. 

{%) Bee R» X934, No, 109. (Bd,) 
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Conclusions i) Rot as tlie direct result of the frost damage has 
seriously affected almost all sal trees in these areas. 

2) The rot progresses down from the point of frost damage towards 
the base of the tree at the average rate of 7 inches per year. 

3) As the damage increases yearly it is evident that when these stands 
are mature they will be useless for the production of valuable timber. 

4) Such badly damaged trees should be removed at once. W. S. G. 

740. Tar, Smoke, and Goal Gas as Factors Inimical to Vegetation* 

PRiBsrWY, H. J- (Professor of Botany, University of Leeds). Science Pro^ 
gress, Vol XVIII, No. 72, pp 587-596, bibliography. London, 1924. 

The author has studied the various problems grouped under the above 
title and considers that the subject may prove of practical interest to the 
horticulturist and the public authority who is trying to provide avenues 
of shade trees in populous thoroughfares. 

The problems are discussed under the following headings:— Tar, 
illuminating gas, the toxic action of traces of illuminating gas, smoke, the 
reasons for the toxicity of unsaturated hydrocarbons, gas poisoning and 
horticultural practice. W. S. G. 

Plant Parasites. 

741 TJredinae of the Iberian Peninsula: the genus Pmciniu* 

Gon^Ales Fragoso, R. Uredales (Royas de los vegetales). Tomo I: Gdnero 
Puccima. In Junta para ampliacidn de estudios e investigaciones cientfffcas* 
Institute Nacional de Ciencias. Flora Ibdrica, i vol. in 16® of pp. LXXI‘-4r6, 
with XIV-208 figs Madrid 1924. 

This volume, published with a preface by Prof. Ed. Fischbr of Berne 
is entirely devoted to species of the genus Puccinia hitherto reported ox 
* likely to be found in the Iberian Peninsula. 

A detailed description of the Uredinse is given, a general bibliography 
of these typically parasitic fungi and also one more directly relating to the 
Peninsula are provided. The author deals with each species of Puccinia, 
grouping them acording to the families to author the respective host 
plants, which bear them in teleutosporic form, belong, this part being 
followed by the enumeration of the genera of these matrices in alphabetical 
order. 

For each species the author gives the special bibliograt>hy, possihk^ 
synonymy, description, habitat, with indications also of the common vSpaiiish 
name or names of the plant attacked and the geographical distribution 
There follow: (i) an index of the scientific names given to the TJredinae 
described or mentioned in the present volume, and of their respective 
synonyms; (2) an index of the scientific names of the host plants or matri¬ 
ces of the XJredinse included in the volume under reference ; (3) an index 
of the better known common names of the plants attacked by the Ure- 
dinse mentioned. 
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742* Tests o^Eesistance of Winter Wheats to ** Caries 

Zade, Die Anfalligkeit unserer Winterweizensort gegen iiber dem Stein- 
brand M%tte%lungen der Deuischen Lundwirtschafts^Gesellsckaft^ Year XXXVIII, 
No. 52, pp. 666-667. Berlin, 1923 

The experiments were carried out at the Agricttltiiral Institute of 
Deipsic in the years 1920-1923, with 56 types of wheat which being infected 
with caries or smeared with caries spores, were sown in a triple series of 
plots each of i metre square ; when ripe, the proportion of afiected plants 
in each plot was determined, indicating the percentage of those that were 
immune. Close agreement between plots occupied by each of the diJfferent 
types and uniform results for any particular type in different years were 
not obtainable. No plot contained either only healthy or only affected 
plants On the whole the maximum resistance was shown by the Heils 
Dickkopf which can be considered as practically immune; after it came: 
" Pommersche Saatgutgesellschaft Stamm 53 (family 53 of the Society 
for the Production of Selected Seeds, of Pomerania) , Crievener 104 
“ Kirsches Dickkopfweisen ” (the Heils Dickkopf '' subjected to various 
special tests and sown at different times), which proved always equally 
resistant. The selection in each plot of ears of immune plants for sowing, 
repeated for many generations in the attempts to produce more resistant 
races, has so far given negative results F. D, 

743. Means Adopted in Poland for Protection against Contagion by Black 

Scab of Potatoes (SynchyMum endobioticum)* 

Communicated by Dr. I#. Gabbowski, Chief of the Plant Disease Section 
of the State Agricultural Institute at Bydgoszcz and forwarded by M* B. 
MiKtn^SKi, Delegate of Poland on the Permanent Committee oi the Interna¬ 
tional Institute of Agriculture. 

Potato-growing, which is one of the most important industries in Po¬ 
land (in 1922, the potatoes harvested in Poland were 23.81 % of the world's 
potato crop) needs special care in order to keep the fields in a perfectly 
healthy condition. This vigilance is the more necessary, since the tubers 
are not only exported to the neighbouring States, Czecho-Slo^^akia, Bet- 
tonia, but also to more distant countries, France, Italy and Denmark. 

In these circumstances it is of paramount importance to be able to give 
detailed information as to the means to be employed to protect the fields 
in Poland from the invasion or contagion of black scab {Synchyirium 
bioUmm), which is so serious ,a scourge of the potato crop. 

As long ago as 19x7, black scab made its appearance in the voie- 
vodat of Pogndn, on an estate in the district of Chodzie^, near the German 
frontier. Another outbreak of the d^'sease had been reported from the 
district of Pazozyna, in Silesia. In both cases, only an isolated field was 
attacked, so that the whole crop could well be destroyed and the infected 
ground was placed under special supervision to prevent the spread of the 
disease. The measures taken pro-ved entirely effective, for the disease 
has never occurred again in the same places, or in their vicinity. 
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After the Section of Plant Diseases had been created at tlie Slate 
Agricultural Station of Bygoszcz in 1921, a systematic en(|uir>^ was organ¬ 
ised with a view to ascertaining the exact condition of the potato crops 
and discovering where black scab had made its appearance in the ccmuiiy* 
As a result, a new case of the disease was discovered in the dlsttict ol* bt^szno 
(voievodat of Poznen), while the potatoes were being lifted, on a stnall 
field of % hectare. All the crop over more than loc) hectares of the same 
estate were carefully examined, as well as the potatoes on the neighbouring 
farms, but no further signs of infection were discovered, it was iinpohsibte 
to ascertain the origin of the disease, but it was clear that the otilbreak 
was an isolated occurrence and since fortunately it was discovered at 
once, the parasite had not had time to spread to the adjoining fields. 
The infected tubers were made into “ saidon'' and the field was placed 
under supervision. 

Another case occurred in Silesia in the district of Euda in a small 
field of x8 ares; the potatoes were destroyed without careful inspeetiom 
Probably this was another sporadic outbreak, but the field was placed 
tinder supervision although it was possible that the case had only been a 
serious attack of ordinary scab {Actinomyces spp.) which is often iiiistaken 
for true black scab. 

The most important point in the control of black scab is the defection 
of the small centres of infection before the disease has extended io the sur¬ 
rounding fields. So far this has been successfully accomplished and it 
can truly be said that under the conditions of rigorous inspection in which 
the smallest infected plot is kept, there is no feat of the malady escaping 
detection. 

The best proof of the efficacy of the measures that have been adopted 
is the fact that, since 1923 no single case of black scab has been reported, 
even in the immediate neighbourhood of the centres of infection discovered 
in 1922. 

The Ministry of Agriculture and State Domains has undertaken the 
inspection of alt the potato crops grown in the voievodats of Posen, Pome¬ 
rania and Silesia that are threatened with an invasion of black scab from 
the west. The bodies ex€rci>sing this inspection ate: (x) the Section of 
Plant Diseases of the State Agrictdtural Station at Bugdoszcz; (a) the Cham¬ 
bers of Agriculture of the above-mentioned voievodats at Posen, Tordn 
and Katowice; [c) the 29 Schools of Agriculture in the same voievodats; 
{i) the local police authorities. 

Sach owner of potato fields is required to notify the local Authorities 
of any suspected cases of disease and these Authorities must at once report 
the matter to the Section of Plant Diseases at Bydgoszcz. Whenever the 
disease is found to be present, the potato refuse on the infected field must 
be carefully collected and burnt, while the diseased or suspected tubers 
must be consumed in the most summary manner; for instance, they may 
be transported under a guard of police to the nearest starch factory or 
distilleries, but they may not under any circumstances be used for seed, 
or fed raw as a stoii-feed, though after bdHng they imy be given to an¬ 
imals. 
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When once black scab has made its appearance in a field, it is expressly 
forbidden that it should be planted with potatoes or root crops such as 
beets, carrots, etc. 

The PoKsh Government has forbidden the importation of potatoes 
from Germany and Czecho-Slovakia. 

The Section of Plant Diseases at Bydgoszcz has also on its own ac-^ 
count instituted a permanent enquiry respecting the diseases and insects, 
which are injurious to ,the cultivated plants that have been put under its 
protection in the Provinces. For this purpose it has appointed special 
coriespondents in the three voievodats of the west of Poland. In order 
to supply farmers with information concerning wart disease and the injury 
it might cause to the country if it were to remain unobserved or neglected, 
thousands of illustrated leaflets have been distributed containing a brief 
description of the disease and of the means of treating infected fields* 
These leaflets are sent out every year as a constant reminder to the public 
of the serious danger which threatens the entire country. 

Attention is now being ghen to the organization of a special investi¬ 
gation of potato crops throughout the western frontier. This will be 
carried out with the help of inspectors who will visit the fields during the 
growth period and also at harvest time in order that there may be 
fuller information than at present as to the condition of the crops and that 
it should be easy, should danger arise, to have the potato fields examined 
as quickly as possible. 

It is however, not only in the western provinces that provision is made 
of the means for arresting the invasion of the diseases of the various crops 
cultivated in Poland and especially the entrance of the black scab of the 
potato; the whole country already possesses a Phytopathological Service and 
hence there is little reason to apprehend that any serious or widespread 
disease of any kind could attack the crop without being speedily detected, 

The centres of this Service are as follows ; 

(i) The State Agricultural Institute at Pulawy in the voievodat of 
I^ublin where there is a Section for Plant Diseases similar to the section at 
Bydgoszcz; 

(z) The Phytopathological Institute of the Higher School of Agri¬ 
culture at Skierniewice (voievodat of Warsaw); 

(3) The Plant Protection Station of the Horticultural Sodety at 
Warsaw; 

(4) The Plant Protection Station attached to the College of Agri¬ 
culture of the Polytechnic School at Dublany near D^opol; 

(5) The Agronomic Experiment Station at Bieniakonie, near Wilno* 

Each of these centres is connected with the Stations and their experi-* 

ment fields, as well as with the agricultural Societies and agricultural 
schools of the voievodats and the corresponding districts. In this way- 
all the crops throughout the country are kept under constant and organised 
supervision as regards the attacks of disease or injurious insects. 

The Institutes and Central Stations are entrusted with the control of 
an potatoes intended for export and with issuing certificates testii^ng ^ 
the healthy condition of the tubers; , ^ 5, 
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Polisli legislation includes a special law regarding tlie destruction of 
the woolly aphis [Schizoneum lanigera Hausm.) and passed by the Diet on 
August 2nd 1919* ^ 

In conclusion, Poland may well claim the right of being regauled as 
well protected from attack by plant diseases and injurioits insects* I'he 
best proof of the truth of this statement is to be found in the excellent 
and healthy condition of the potato crops which amounted to 337 5c)ti ouo 
quintals in 1922, viz* 138 % of the average pre-war yield obtained from 
the same acreage. 

744. Micromycetes observed on Eucalyptus spp*, in Italy* 

TlxacoMi M Una moria di giovani piante di Ducalypti. Aiti del it Ish'Mo 
botamco delVUmversitd d% Pm%a, Ser III, Vol I, pp, 1 ^ 5 - 3 ^ 35 * ^ l^lilrut* 
1924. 

At the beginning of November 1923 some fifty Euedyfim plants 
(£. amygduUna, E. cUriodorat E. fidfoka, E. giganiea, IL GUdmlm, E, 
goniocalyx, jE. melUoioYa, E, Muelleriana, £* E. fobmta^ 

E, Suheriana, E. Sideroxylon), belonging to the Royal Botanical Gardens of 
Pavia were placed in a damp airless situation in a greenhouse kept at a 
temperature of about I5<^C. during the winter* 

In the latter half of the same month grey or yellowish white warty 
pustules, in varying numbers and isolated or grouped, began to appear on 
the apical portion of the stems and on the upper branches of various 
plants, and were known as '' swelHngs Meanwhile the apices of the 
young stems and of the upper branches shrivelled up, assuming a lilackish 
brown colour which extended afterwards gradually towards the b«ise. 
The young leaves also shrivelled up and finally fell off . The damaged, 
defoliated and blackened branches dried up assuming a lighter colour 
until they became whitish. In some cases the lower branches were attack¬ 
ed and the old leaves on which spots formed along the nervation, brown 
at first and finally blackish 

The presence of a mycelium was noticed in the blackened branches, 
in the bark as well as in the wood and in the medulla* 

In the dying, dead and dry portions of the young stems and branches 
as well as in the leaf spots, a conidial form developed, by its characters 
referable to the genus Gheosponum, Mixed with the cluster of €lo$o»^ 
spoHum, both on the leaves and on the branches and stems the pycnids 
of a Macrophoma appeared at the end of January 1924 and during tlie 
following February. Finally during tihe last ten days of March X924 some 
perithecia referable to the genus Physabspora were found on a dry branch 
together with clusters of Gheosponum, 

Pending the establishment of the probable genetic connection existing 
between these three forms the author describes them provisionally under 
the names Physabspora Euoal/ypbrum n. sp*, Mamphoma Eimlypbrnm 
n* sp. and Gloeosporium Eucal/yptorum n* sp. !Mbst of the Eacabypius plants 
attacked by the GheosporimA are dead and the few survivors are in a se** 
rious condition* 
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PmaHtic Plants. 

745. Note on the Presence of Lotanihus Xortgifiorus on Euomiypttis 

rosimta in India. 

PAtVAHDHAK, G B. Th& Journal of the Indian Botamcal Society, Vol IV, 
Ko. 2, pp. 71-72.1 table Mount Road, Madras, 1924. 

Several authors have stated that the Eucalyptus in Indians free from 
attack by Lormthus longiflorus, and the author reports that he personally 
observed the presence of Eoranthus on Et^calyftus rostrata many years 
ago and also recently at Poona and elsewhere, and Desjcvcukh later has 
noted the same in various localities. 

It is consequently an ascertained fact that, like other trees, not even 
the eucalyptus is safe from the parasite, which settles on affected trees 
while the bark is still rich in sap and before it is old enough to peel off, 
unless the bark is resistant in the zone of attack, G. T, 


Animal parasites. 

746. New Coccidae from various Countries. 

GnEEN, E E. and EanO, F. Description of some apparently new Non-Dias- 
pidine Coccidae Bulletin of Entomological Research, Vol. XIV, part 4, pp, 415- 
419, 6 figs. Ivondon, 1924. 

The writers publish descriptions of six new Coccidae collected in 
different parts of the globe. The following are worthy of special mention;— 

(1) Shctococcus anonae n, sp. found at Amani (District of Tanganika, 
Equatorial Africa), on the fruit of Anona muricata which appeared incrusted 
with the coccid, 

(2) Pseudococcm mtiensis n. sp., at Cuva (Fiji islands) on the leaves 
of the coco-nut palm. 

(3) Phenacoccus grenadensis n. sp. in the island of Grenada (Eittle 
Antilles), on egg-plants and on the stems and leaves of Aster sp. 

(4) Lecanium (Akermes) colae n. sp. at Aburi( Gold Coast), on Cola 

acuminata. G. T. 

747. Insects of the Island of Porto Rico. 

Woncorr, G. H, ** Insectae Porto-ricensis'' A preliminary annotated 
check-list of the insects of Porto Rico, with descriptions of some new species, 
The Journal of the Bepaprmnt of Porto Rico^ Vol. VJI, No. i, pp. 5-3^3, 2 tab. 
San Juan P. R., 1924. 

A systematic list of the insects recorded in Porto Rico up to the pre¬ 
sent, based on publications by numerous authors who have studied the 
entomologicarfauna of the island and on the existing collections at the 
Mayaguez and Rfo Piedras Bx;perimental Stations. 
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Besides the detailed entimeration of insects already known, ven^ many 
of which are important for agriculture, are included descnptions of various 
species new to science. The work also pos>sesses a considorablo hihliouia- 
phy and an index of the orders, families and genera to which the ittsecls 
enumerated belong; the coinmon Spanish names of the insects me alst» 
given, 


748. Hymenoptera Parasitic on Chrysomphafasdictyospermi Observed 

for the First Time in the Maritime Alps (France) (t) 

POOTIERS R. Tes parasites du Chyysomphahis dwivospeymu m 

Prance. Comptes rendus des seances de VAcademic d*Ap'icitiiiue hytuiei\ 

VoL X, No, 16, pp 490-496 Paris, 1924. 

Hitherto in the Maritime Alps no natural enemy of Chry^ontphaln^ 
didyospermt had been found (if ChtlocQYus htpushdcikts h» and lixavkomnYf 
quadnpustulatus If, two Coccmellid picdatory beetles, which prey on all 
species alike, are excepted), whose combined action is adequate to prevent 
the development of the lady-bird known, in Ih'ance undet the counnon 
name of pou rouge 

During 19^3, in the Mentone district, various Calcidid Hymenoptera 
parasitic on Chrysomphalus didyospermt were observed for the first 
These are, in decreasing order of frequency: Aphclinm chry^ionipImU 
Mercet, Aphel macuheornis Masi, Aphel, bovelli Maienotti, Aphyms flmm 
Howard, Prospaltella fasciata Maienotti, 

The first four are ectophagous parasites, the fifth is eiidophagotis^ 
In each case information is given regarding their discovery^ their rc‘spccttve 
hosts and their present geographical distribution, and the author describes 
observations made by him regarding the three species of Aphlinm enunt- 
erated above. 

From a practical point of view, the most important of the parasites 
of Chrysomphalus didyospermi found at Mentone is without doubt ApfmL 
chrysomphali both because it apparently lives only on Chrys. didyonpermi 
and because its average frequency {56.9 %) is decidedly higher than that 
of the others. 

Aphel maoidicornu comes second in importance but its average fre* 
quency is 23,7 % only, Q. T. 

749. Natural Enemies of the Gypsy Motb (lymapMa diapar) md 

of the Oak Leaf RoEer (Toririx viridam) in Spmin^ 

De nA. RsOAwa^* M, M, Nota sobre dos coledpteros qne aiaea a la Jt,y» 
mantna dtspar y al ToriH^ vtrtdana en el EscoriaL Bole tin d$ la Real S<nte4a4 
BspMola de Bisiorta Natural vol, XXIV*, No 5, pp, 273-274. Madrid, 19^4, 

Acco^ng to observations made at the beginning of May 1924, the two 
bee®^ Xylodfepet quadripunctata Schrober (fam. Silphidad) and Calosoma 
if^uidfor (fatn, Caraitdae) both attack the caterpillars of the ** gypi^y 

(n) Sfefe also R 3 Sfb, xiS. (M) 



mmt 


739 


moth ** {Lymmkia Mspar) associated with those of the ** oak leaf 
toilet {ToriHx vindam) on the oak trees of El Escorial near Madrid. 
XyL^ qmdfifumtaia, which has hitherto been quite a rarity in Central 
ll>eriatt fauna, has formed an important colony in the oak woods of 
Hcrrerfa below the dam on the Batdn, and in four days it was possible to 
collect almost one hundred specimens. 

In the authoi's opinion it would not be dilficiilt to attempt the diffusion 
of this predatory beetle in the forest of El Pardo, where the caterpillars 
of Lym. dispar cause grave damage to the oaks. 

Up to the present CaL inquisitor also was rate in the El Escorial zone : 
the author has collected some twenty specimens of this second insect. 

G. T. 


750. The Control of the ** Olive Fly ” {Dacus o/eae). 

** Moschicida ” contro la mosca delle olive. UA^ricoUura Toscam^ 
Tear XVI, Part 11-12, pp. 167 168. Florence 1914. 

The Director of the Royal Agricultural Entomological Station at 
Florence, Prof. A. BKRiyE^SE, has for some time realised the importance 
for olive growers to have at hand and ready for service, the mixture of 
molasses and arsenite of soda, required for the protection of olives against 
II prepared in exact accordance with the formula he himself recom^ 
mends which has been used experimentally in Tuscany and elsewhere for 
some twenty years. He has now arranged that the Granaiolo sugar 
factory at EmpoH in the Province of Florence, should manufacture, under 
the name ofMoschicida (“ Fly killerthis mixture with a guaranteed 
content of over 90 % of molasses of consistency of 1.41, in the propor¬ 
tion of 40 to 45 of sugar to 2.5 of arsenite of soda. The compound is sold 
in barrels of 2 to 5 quintals or in tins of 25 kilograms. Every sample of 
this Moschicida is chemically controlled by Government through 
the Royal Agricultural Entomological Station. 

The National Society of Italian Olive-Growers, which has its head*^ 
quarters in Rome, has undertaken to receive orders for the mixture, which 
can now be obtained by growers at a considerably lower price than if home 
made. Moreover by using the Moschicida all danger of error ih compound¬ 
ing the mixture is avoided, and also the possibility of speculation to the 
injury of the olive-growers. The mixture can be directly applied to the 
oUves after simple dilution with water* to a 10 % solution. It is estimated 
that the expense will not be more than about three emtesimi per tree for 
each spraying. Only 300 grammes of the 10 % solution, equal to 30 gram¬ 
mes of Moschicida'' is used per tree for each spraying in accordance 
with the directions given as the result of practical experience. Thus over 
three thousand olive trees can be sprayed with one quintal ofMoschicida** 
at a cost of about 90 lire, including carriage. 


G.T. 
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751. Experiment in the Control of the « OUve Fly *’ (Daeas oleas). 

I^a labor efectoada por el Consejo Piovmcial de Pomeiito de TarraKoiia 
contra la mosca oleaxia en 1925, con la cooperacidn de los l< 5 ciiiros. Bolcfin 
de OhvtcuUura y elaboraci 6 n modernadel acette de vUva, No, ()6, p}>. 43-1 ■•!3b. 
Tortona, 1924. 

During 1923 an eicperiment in the control of the " olive-lly {Ikicm 
ohm), by the Lotrionte method was completed at the farm hiluuied in the 
district known as Campredd (Municipal distiict of Tortosu, ihov. Tar¬ 
ragon). 

The following formula was used: 50 kg. of molasses wliieh were 
afterwards replaced by honey, 100 litres of water, and 3 kg. of each oi the 
other components (arseniate of soda, borate of soda, boric add atid gly¬ 
cerine). Three monthly sprayings were made. 

The olive trees were associated with fruit trees, carobs, etc,, and 
various parts of the farm were under vegetables. 

The following results were obtained : 

Protected zone.25.2 % of olive trees attackccL 

Unprotected zone.79.2 %. » » G. T. 

752, Euryphlepsia. cocos n. sp., Thysanopteron Injurious to Coco** 
nut Palms, in the Island of Guadalcanar (Oceania). 

Mum P. On a new Cmid attacking coconut pahn.s (iromopt.) Ihiflvttn 
of Entomological Research, Vol, XIV, part 4, p ^$6^ i fig. Dotidou, 

Innumerable specimens of Euryphlef)$m cocos were observed on n>ooa- 
nut palms, on which they live, at Xow Xow in the southern end <if 
Guadalcanar belonging to the Solomon islands group. 

This Thysanopteron now described as a species new to science, was 
found attacked by a disease of cryx>toganiic origin. (t. T. 

753* Cephalo/is eladdis n. sp. a Beetle living on EMeis 
in Brazil. 

MA.m,iKS, A new Hispid beetle injurious to oil pdtUH iu Brazil HuUihit 
of Entomological Research, Vol. XtV, Part 3, i)p. 245-24(>, i llg. 1024. 

Description of the new species CcphaloUa elmidis^ a Ctirysomelid 
beetle reported in Brazil (Bahia) as living on the oil palm {Elofis 
neensis). 

754. Doss Percentage Caused by Sugar Cane Borer Moth In Louslana 
during 1923. 

Heavy damage to sugar cane by borer. Crops and Markets, Vol r, auppl 3, 
p. 86. Washington, D. C, 1924. 

I^obably the ^ar-cane borer moth {Disiraea. saccharaUs) was impott- 
ated into the United States in ^pments of cane from South, AtnAtioa 
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about 3:837. At present the distribution is limited to the Gulf States and 
I^wer Mississippi Valley. 

This i)est damaged the sugar-cane crop of the iKiuisiana sugar-cane 
belt in 1923 to the extent of 23 % of a full crop. In 1922 the borer s 
damage was 17 % ; in a normal year it is about 19 %, 

The damage to sugar-cane by the borer has been found to fluctuate 
from year to year, due probably to weather and other conditions. 


a T. 

755. AmsMrosoma sp.,a Beetle injurious to Sugar Cane* new to Peru. 

PORrARO, V, Una nueva plaga de la cana en el pafs. La Vida Agricola 
VoL I, Ko. 2, pp. 59-bis, I fig. Uima, Peru, 1924. 

A beetle belonging, according to the Bureau of Entomology of the 
United States, to the South-American genus Anststrosoma (fam. Scarabaei- 
dae) is recorded as new to Peru, were it attacks sugar-cane. ^ The species 
has not yet been identified. 

This insect exists throughout the department of Lembayoque. It 
appeared and afterwards disappeared in the valley of Chicana (Cartavio). 
It was observed in Cajamarca and recently specimens were found in the val¬ 
ley of Carabayllo. 

Its larvae, which live underground, feed on the roots of the sugar¬ 
cane. 

A cane when first attacked appears to be retarded in its growth for want 
of water or heat; but it is noticed that even when watered and also in 
summer the state of the plant does not improve. If the attack is not 
severe the cane puts out new roots, and though weak, continues to live. 
But when the number of larvae by which it is attacked is large, the plant 
languishes and finally dies. 

Birds and ants are considered as the natural enemies of the beetle. 

After the larvae have established themselves between the roots of 
the cane it is difficult to control them artificially. Early in the attack 
the most practical method is to keep the plant dry since the larvae die 
if during the early months of their life they are m compact soil devoid of 
moisture. If the attack is of some months standing it is advisable to 
keep the land fallow; however, as this means may be very costly it is 
preferable to introduce a concentrated solution of sulphate of copper 
under each plant after keeping the soil dry for a short time; ten days 
later, water with nitrate of soda in solution is given to encourage growth. 
In the case of badly affected canes, the soil cannot be kept dry, because 
before the insect feels the lack of moisture, the cane, which already has 
its radical system weakened, cannot protect itself and may die. 

It is easy to catch the perfect insect and the cost is relatively 
small. At dawn and in the evening it is found on the leaves and 
branches of trees near the sugar-cane. The author has in this way been 
able to destroy thousands of the adult beetles. 


G. T; 
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756. Dendrothrips bispinosus n» sp., Thysanopteron injurious to 
Tea, in Southem-India. 

BAG3srAX,r„ R. S On a new injurious Thrips affeclincj tea in India, Unlletm 
of Entomological Research^ Vol. XIV, part 4, p, 455* London, i92/|, 


Dmdfothnps hisptnoms n. sp., of which the description is hert' gmni* 
was recognised in 1923 as very injurious to tea in a plantation ncur Kota-* 
giri (Nilgri Hills, Southern India). 


757. Trioza buxioni n. sp. a Rhyncote injurious to Fig Trees In Pa** 
lestine* 

lyAEtTG F. A new Psyllid injurious to fig, trees, BttUehn of Enkmiological 
ReseaTfch, Vol XIV, Part 3, p 247, i fig. London, 1924 

The Rhyncote Tnoza huxtom belonging to the family of the IhylUdm 
which causes the formation of galls on the leaves of Ficus canca, is here 
described as a species new to science It was observed at Ludd and Jericho 
in Palestine and is considered as a dangerous parasite which completely 
destroys many of the leaves of the host plant. G. T» 
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Legislative and Admimstmhve Measures. 

75S Brassil: Decree for the control of the sale of insecticides and 
sprays (19 Dec. 1923). — It is obligatory that every container should bear 
a statement as to tlie composition of the contents and the method of use The 
sale of a chemical product under a name different from the scientific or ordinary 
name is considered fraudulent. 

A compulsory register, with no charge for entries, of all the manufacturers 
and salesmen of insecticides and sprays is established at the Chemical 
Institute, This Institute, in collaboration with the Chemistry laboratories 
dependent on the Ministries of Agriculture, Industry and Commerce, and with 
the Laboratories of the States and Municipalities is responsible for the control 
of sales. The value of these products will be tested by the “ Biological In¬ 
stitute of Agricultural Protection which will communicate the results to 
the Chemical Institute. The Biological Institute will keep a register of all 
reports. The Directors of this Institute, of the agricultural inspection and 
development Service, and of the Agricultural Chemistry Institute will && the 
maadmmn percentages of the necessary ingredients and of impurities that 
may be contained in these products. {Internahonal Inshtute of AgrtcuUure, 
Section of Legislation, Legislative Texts of the Year 1924 No. 3). 

759. Egypt s Orthensia zmignis and Aulacaspis pentagona are sche¬ 
duled as insects Injurious to fruit trees (Order of 30 Dec. 1923). 

The sale of fruit trees and fruit shrubs infected by these insects is forbidden 
in all Egyptian territory. The Government of Alexandria is declared an 
infected zone from which all export of fruit trees or fruit is prohibited — excep¬ 
tions can only be made on the authority of the Ministry of Agriculture. 
Umatimal Institute of AgncuUure, Section of Legislation, Legislative texts of the 
Year 1924, Ho. 2). 

760, Franca : Suppression of fraud in the Trade in Milk and Milk 
Products. — For tins purpose the decree of the 25th of March was 
issued which contains admmistrative regulations for the application of the law 
of the ist of August X905 concerning the suppression of fraud in regard to milk 
0 SL milk products. This follows a series of decrees ah. issued with the objeef^ 
of defining In the interest of honest trade and public hygiene, the conditions 
under which different victuals and beverages should be sold. 

Wine; decree of Sept. 3,1907, substituted later by the decree of August 19/ 

am. 
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Beer, cider, vinegar, syrups, liqueurs, decree of July 29, 1908. 

Mead; decree of May 2, 1911. 

Bats and Oils; decree of March ii, 1908 supplcmentocl l>y tlK‘ of 

July 20, 1910 

The products of Sugar and Jam Factories, decree of Docembet ic)r<K 

Preserves, decree of April 15, 19x2. 

Mineral waters; decree of January 12, 1922, 

When the term milk is used cow*s milk is intended; other types of milk 
must be specifically described Milk is unfit for the use of num wluii L\ki*n 
from diseased cattle; the diseases will be specified in an order (arteie) ivSSiK*d 
by the Ministry of Agriculture on the advice of the Consultative Conmuliee ou 
Cattle distempers; artificially coloured, unclean, or foul smelling milk taken 
from a cow earlier than seven days after calving, milk from badly fed or <wet- 
worked animals is also unfit for human use. The sale of the milk of cows 
that have not been thoroughly milked is considered fraudulent nvsalso, etilindy 
or partly sldnimed milk (20 gm of fat to i litre) if not declared as vSuch, milk 
stated to be pasteurized that has not been freed from all pathogenetic ttit- 
crobes by a process approved by the Superior Council of Public ITygienc of 
France, milk that is declared to be stenhzed while containing living genus. 
It is considered to be adulteration to mix milk with water or any other sui)stanc<‘, 
with the exception of such substances as are authorized for the prevServatiou 
of milk by an order issued with the consent of the ministriCvS of hygiene uud 
agriculture, on the advice of the Superior Council of Public Hygiene of h'raucc. 
Fot cleaning and disiufectmg the utensils used for manipulating, truiisporiiiig 
and the retail sale of milk, the use of alcaline carbonates, h3q)ochloritcs, formal* 
dehyde and oxygenated water is allowed, on condition that the passage of 
these substances into the milk is obviated by thorough cleansings. 

In the manufacture of condensed, milk only mdk fit fot the use of man can 
be used It is obligatory to declare the date of manufacture and the degree 
of condensation. Only four denommations are allowed: coudeused milk, 
condensed and sugared milk (which can only be manufactured with unskimmed 
milk), condensed skimmed milk, condensed skimmed and sugared milk. If 
the sugar is different from cane-sugar, even if only in part difereni, tlie fact 
must be stated. 

The same rules are applied to milk powder. 

Tbe denomination of casetn is reserved for the albuminoid vSul)Hl{aic<* of 
sknnmed milk obtained from draining and drying Hie curds of 
skimmed milk. The use of bicarbonate of soda and phosplmle of soda is ull< av- 
ed, provided it does not exceed 8 % of the weight of the drud aimn The 
casein for human use must be odourless and not unpleasant m tUvStc. 

Cream must contain 30 % of fats; diluted cream (with skimmed milk) 
at least 15 % 

Any addition of substances to cream is considered fraudulent unless for 
puiposes of preservation, and all that is said above about milk is applicable 
to cream. 

Butter must not contain more than 18 % of non-fatty substances, among 
which not more than 16 % of water. Butter may be colored by vegetaWb 
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substances; also salting is allowed if not over lo % of cotmnetcially pure salt 
is used (the declaration of this fact is obligatory), the addition of small quantities 
of saltpetre and sugar is peimitted; the remaldng of butter is also allowed if 
done by working it over in milk or water with a small addition of bicarbonate 
of soda, the butter being expressly labelled as remade* The water used 
iti the making of butter must be good drinking water. All that has been 
said a!)ovc about nulk applies to butter, as far as concerns the preservation 
of ingredients and the cleansing of utensils. 

('herHe c<miainiug lefss than 15 % of fat must be sold under the title of 
skimmed milk chv^ese*' excepting cheeses that arc customarily made of skim- 
nt(‘d milk, Any cheese made of milk other than cows* milk must be so declared 
unless of an obviously diiiercnt type. The “ double cream cheese ’* must 
contain at leUvSt ()0 % of dry fats, the whole milk cheese at least 40 % 

Salt, heibs, spice, ferments and colonng moulds are allowed to be used 
in tlie mixing of the I'heese paste, bicarbonate of soda may be used for salting 
the cheese externally, and the use of paraffin, incorporation of fats other than 
butter is allowed as long as the kind of fat used is declared 

The title of rennet is reserved for the liquid or thick extract derived from 
the maceration* of the stomach membrane of an unweaned calf. Commercially 
pure salt, boracic acid, and salicyhc acid may be added when used for 
preservation purposes, provided that the strictly necessary proportions are 
observed. {Decree of the Agnculturat Information office. Ministry of AgncuUure, 
No. 13. 3:924). 

761. Means taken to extend sericulture in France and the French 
Colonies* — At the first session of the Supreme Council of Sericulture it was 
decided to proceed to an enquiry into the encouragement given to seiiculture 
in France, Algeria and the French Colonies. It was decided to study the best 
means for developing sericulture and in particular to initiate a study on the 
spot in Algeria, so as to discover the parts of the country most suitable to this 
industry. The Department of sericulture has been requested to publish a 
manual of propaganda. 

In order to encourage the development of sericulture in the Eegency, 
the General Directorate of Agriculture and Commerce for the colonies distrib¬ 
utes, free of charge, a large quantity of silk-worm eggs to any person who 
makes application to the Directorate of Agricultural Services in Tunis; the 
amount being in proportion to the quantity of mulberry leaves which are avail¬ 
able for the breeders. The administration also insures the sale of the cocoons 
produced, {Les Cahiers colomaw de VInshtut de Marseille, No. 277, 1924). 

762. Italy: Consolidated text of laves for the draining of marshes 

and marshlands, issued and approved by the R. D, Dec. igas* No. 3256, 
published in the No. 71, March 24, 1924. 

763. Norway: Rules for forage packing,— It is prohibited to import 
forage for cattle (fioms, cake, brans, Indian com, etc) in already used sacks, 
unless. (i) the forwarding agencies present a certificate with the visa of the 
Norwegian Consul, stating that the sacks are new or have only been used 
for the raw material with which the forage has been made or else for sugar 
or {2) the forage has been on the voyage for more than seven weeks at least. 
(Circular of the Ministry of Agricultures of Norway of the 10th of March 1924, 
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delating to the packing of cattle feeds. {Bulletin of the Infoymation Office of the 
Mimstry of AgncuUure, No 17, p 315, Paris, 1924) 

764, Union of South Africa: Order for the prevention of the intro¬ 
duction and spread of diseases and pests among cultivated crops. •*1- 
(No T, I February 1924). The importation of plants and seeds, unless sent 
by parcel post, must be made through Port Has old (unless a special petmii 
is given by the Government) where they are disinfected by fumigation at the 
expense of the importer. {InternaHonal Inshtute of AgyicuUuf*it heciioH of 
g%slat%o%, L0g%slahve texts of the year 1924, No. .i}) 

765. Decree for the protection of wild birds in South Africa* ~ 
No 7 February i, 1924) A list is given of wild birds for wliicli tlu» disiricts 
and periods of the year in which shooting is prohibited are fixed. The insii* 
tution of bird reserves is proposed Special licences can be obtained for 
scientific purposes {Ih%dem, No 5) 

Exfenment Stahons and Agricultural InstrucUon, 

766 Experimental Institute for Milk in Kiel. — The ** Preussische 
Versuchs- und Forschungsanstalt fiit Mlchwirischaft ” was inaugurated in 
Kiel (the centre of the German milk industry) in 1922 under an arrangement 
with the local Chamber of Agriculture of the jprussian State (I^andwifLschafts- 
kammer) which granted the land, the ** Milchwirtschafthches Inslitut ** and 
other institutions. The aim of this new organisation is (i) scientific research 
on all questions relating to the milk and milk products industry, with the spe^ 
dal purpose of solving their particular problems; (2) expert assistance for the 
milk and milk products industry; (3) instructional work. It is divided into 
six sections. Chemical — bacteriological — physical — milk production 
— manufacturing processes — dairy machinery. Attached to this estabHah- 
ment is a model dairy, capable of working from 10 to 12,000 litres of milk a 
day, and an experimental farm at Fnedrichsort. (Bt^NOEE, Zeitschrift fUr 
Fktschund Milch-hygtene, Vol. 9* 1924). 

767. Moving pictures in propaganda for stock-breeding indus-* 
tries in Germany. — In 1924 the ** Universal Film A. G. (Ufa) (d BerHn 
founded partly at the request and witli the help of the authorities of the 
Agricultural Services an instructional section (** Kullur-Abteilung 

This section has shown a great number of films of agricultuml interest, 
especially on behalf of various industrial firms producing agricultural machinea 
and tools, selected seeds* manures, etc., and for demonstrations in connaefion 
with the most important crops. To these have been added lately fifty^lwo 
films for propaganda in the stock-breeding industry, devoted more parti¬ 
cularly to cattle, but also to swine, horses, dogs and sheep. In giving tMs 
information Herr A. KUbpstiJmann {Mttfeilungen der Deutsehen Lanimirisekafts^ 
CiseUsekaft, Year 30, No. 52, pp 660-666) states that the catalogue of Beii 
Blmnenthals (one of the largest firms in the U. S. A. for lending films) includes 
; xSqo agricultural films, of which j2oo relate to stock-breeding. 

A^ehian Uixiver^ity^ — The Armenian Republic has founded 
. University at Ativan. 

769^ dairy of the White Cross of Vlesenbeke (Brusseto)# 

mt 3.75 in height, wdUl lighted, with windowB 
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^ast and west: the stall for each cow has an opening for ventilation; behind 
*each, row of stalls there is a small canal about zo to 30 cm. lower than the 
dooi, which collects all dejecta and carries them away in a constantly flowing 
stream of water, the walls are washed down by water under pressure; the 
kitchen for the animals is connected with the stables by a rail-track; the 
rations are composed of fodder, beet, cake and flour (fermented food being 
excluded), in proportion to the requirement of each cow, which has an 
automatic and individual trough Milk is drawn so as to avoid contact with 
the air and is collected into pans which are hermetically closed by reduced 
pressure. In the receiving room the milk is weighed, a sample is taken for 
analysis, it is filtered through aseptic cotton-wool and is then carried to the 
coohng apparatus where it is kept at 40. 

All these operations are carried out by mechanical means so as to avoid 
the milk coming into contact with the hands of the workmen. [Bullehn de 
VOffice de Renseignements agncoles, No. 17, 315, Paris, 1924) 

770 Agricultural Propaganda Service (“ Servi^o de Propaganda 
Agricola ”) organised by the Agricultural school of Lavras (Minas Ge- 
raes, Brazil). — This service covers : distribution of agricultural publications, 
consultations by correspondence, instruction by correspondence, preparation 
and distribution of drawings, photographs, maps, agricultural films, visits to 
farms, cooperation in agricultural experiment, propaganda campaigns for spe¬ 
cial agricultural problems and cattle rearing. {AgncuUura, Year III, No, ii, 
Lavras, 1924) 

771. School for cultivating tea in Ouro Preto, Minas Geraes. — 
For the encouragement of the development of the cultivation of the tea plant 
in the State, the Government of Minas Geraes has established in Ouro Preto 
in the grounds of the former botanical gardens an "Aprendizado Agricola 
especially devoted to the cultivation of the tea plant and the working of the 
crops. Care has been taken to restore the existing plants (see JR 1924, 
No 87) and for establishing new plantations, 100 thousand Assam and 
China plants have been provided. 

The scientific preparation of the first crops with the use of simple 
machinery, gave a perfect product as regards taste and aroma. (Bmsil^Ferro- 
Carrih Year XV, Vol. XXVI, No. 340, p, 394. Hio de Janeiro, 1924) 

772. Importation of Java varieties of sugar cane to Brazil. -- The 

Biological Institute of Agricultural Protection has obtained from the experi- 
i^ental Ration for sugar cane of Pasoeroean (Java), specimens of cane of the 
best local varieties as a result of requests made by the Brazilian Ministry of 
Agidculture. They will be grown in the Experiment and Demonstration 
Ground of the ** Biological Institute in Deodara so that it may be possible 
to distribute shoots among the Experimental stations of the States of Bio, 
Baiiia and Pernambuco {Brastl-Ferro-Carnl, Year XV, Vol XXVI, No. 240, 
p. 395t de Janeiro, 1924) 

773 ** Fumo X amarello a variety of tobacco obtained by se¬ 
lection in the State of Bahia. — In the'' Campo di OndinaDr. Achille 
Spwndore engaged by the Brazilian Mimstry of Agriculture, has obtained by 
selection a* valuable kind of wrapper tobacco for good quality cigars, namely, 
** fumo X amarello The seeds liave been distributed among the planters 

X5 Agr. mg. 
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by the ** Servigo agronomico da Bahia {BmstUFeffO-Caynl, Ycat XV, 
Voh XXVI, No 345, p 523, Bio de Janeiro, 19^4). 

774. An experimental station for cocoa is being organised in tlic 
'* Iliamante '' estate of the Municipality of IHieos, Stale of Bahbi, Brazil 

775, Forest plantations in the State of Minas Geraes* — One of tluvsc 
plantations is established near Bello Horizonte and has already distributed 
many thousands of young plants for purposes of afforestatioir Aiiidhet 
plantation is proposed for the southern pait of the vState. Wootl fuel in Bra* 
zil competes favorably with native and with English fossil coal: the listrada 
de Ferro Central uses wood for fuel. In view of the necessity for provnliiig 
sleepers and wood for the railroads the Companhia paulista de Estradas de 
Ferro'' has carried out and continues to carry out, a laige amount of afforesta¬ 
tion work A. BB SmvBlBA, Chacmas e Qmntaes, Vol 59, No. 3, San Paolo, 

1924)- 

776 Stock-breeding Institutes of the State of San Paolo, — In the 
Posto de Selec9ao of Nova Odessa, which has been enlarged and has taken 

the name of “ Fazenda dc ciiagao e de selcc^ao ” vrere concentrated m 1922 
various isolated ** Postos de selec9ao and “ Fazendas de cria9aQ in diflerent 
parts of the State, which had no means of commmiication, thus makingit difficult 
to carry out complete inspections for the purpose of comparing the various 
types bred The stations that have been abolished still exist as service vSta* 
tions* Special attention has been paid in Nova Odessa to the breed of *'Ci- 
racti 

In the Fazenda de Criagao of Boa Vista, Dutch Herefords are bred. 

In the Fazenda de Criagao Campininha selection of the mocho nacio* 
nalbreed (type without horns) is practised. The “ Fazenda dc cria9a<'>, 
rears the Red Rolled breed ” 

In the " Fazenda de Ctia9ao of Itapetininga the “ Red Marsh breed 
is reared. 

The Postos Zootechnicos of San Paolo and Botucatd, “ Haras PuuHsta 
are responsible for improving the national breed of horses, by mc‘ans of foreign 
thoroughbred stallions including. English, Arab, Anglo*Arab, etc.; llu'y pos¬ 
sess four hundred and hfty-two animals 

The State has a veterinary police service Sem9o dc Policia Sattharia 
Animal**) and laboratories, (0 Cnador PmiUsta, Year XVJII, No 7, pp. 

87. Sao Paolo). 

777 A sericulture service in the State of Minas Geraes. fu 
November 1923, a ** Servi90 de cria9ao do biche da seda was established by 
the Escola Domestics ** of Passa Quarto, Minas Geraes. 

778. The Agricultural experimental station of Santiago in Chile 
is being organised, and will be directed by Sehor RAMdN Cx^ave; it will have 
49 ha. of ground and a laboratory for the preparation of serum and vaccine, 

, 779 Botanical garden of Harvard in Cuba, — About twenty yeatB ago 
Mr. E F. Atkins gave to Harvard University, Boston Mass, tl. S. A. a part 
Of hiSf property at Soledad near aenfuegos (Cuba) for conversion into a botan¬ 
ical garden of tropical plants, which would be of particular value for selection 
work. The general direction was entrusted to IVIr R. M. GaEV, Professors O. 
E. CooDAlB and 0, Ames acting in coHaboration with Mr. Atkins. Oar- 
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den receives continual additions and now contains a collection of a,ooo speci¬ 
mens of tropical plants brought from all parts of the world, and a specimen 
of every kind of tropical'fruit Especially important are tlie collections of man¬ 
goes, limes and custard apples as well as many hybrid species of sugar cane, 
limes, cotton plants, mangoes, guavas etc on wliich experiments have been 
made The seat of the Station affords a rich held for the study of botany and 
of all branches of biology {Saence, No 1533, 192-^1 New York) 

780 Experiments relating to plant cultivation and the trade in 
controlled seeds in Denmark* —~ The following notes are supplied by the 
Royal Society of Danish Farmers 

In Denmark expenmenting on cultivated plants is largely piactiscd, partly 
by the experimental stations and partly by the Agricultural Societies, these 
last are named ''local trials”, tliatisto say they are of brief duration usually 
for one year only and aie made on private properties, cither for educational 
purposes or for direct use on the spot. The experiments made under official 
auspices began in 1870 only, and were vStarted by P NiEnSEN of the Royal So¬ 
ciety of Danish Farmers; they are now entirely made at the expense of the Gov¬ 
ernment which contributes for the purpose 600,000 Danish crowns per 
annum 

The Experimental Section (" State Expenment Department for Plant 
Culture ”) IS under the supervision of the " State Board of Plant Culture ** 
which is composed of JSve members appointed respectively by the Royal Danish 
Society of Fanners, the Federation of Damsh Agricultural Societies, the Fede¬ 
ration of the Society of Small Holders of Denmark^ the Royal High School 
of Agriculture and the Horticultural Societies These nominations are subject 
to the approval of the Ministry of Agriculture. 

The investigations are carried on at the experimental stations, and are 
completed by laboratory work. The aiea of each station averages 20 to 40 ha. 
or over 

The following stations and sections are at present under the control of 
the Experimental Division: 

Bp^penmental AgncuUural Stations* (t) Tylstrup (North Jutland) with 
a substation for experiments in peat soil at Store Vildmose, (2) gtudsgaard 
(Central Jutland, near Herning( with an area also in West Insknd (near Borris) 
and substation for experiments in peat soil near Heming ; (3) Askov in South 
Jutland; (4) Asrsolev in l^uneu; (5) Eyngby on Bornholm; (6) Tyatofte in 
South-west Seeland with a substation at Abed in Holland., 

Stations forhorkcuttuml experiments: (i) Homumin theEast of Jutland; 
(2) Spangsbjerg in the south-west of Jutland (near Esbjerg); (3) Blangsted in 
Funen (near Odense) 

There are also special sections for experiments in cultivation in marshy 
soil, experiments on root plants, for getting rid of weeds, for investigating 
forage, for controlling plant diseases; 'this last section having a laboratory 
at Eyngby 

laboratory researches are partly and prmcipally made in the State crop 
laboratories at Eyngby, where experiments to prove the need for lime in the 
soil are also made and also bacterial cultures for the inoculation of leguminous 
plants. 
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The experimental station at Hiving near Thonslxaveil: Faroe Isles is control- 
led by the Experimental section. 

The work of the various stations is, to a certain‘extent, specinliM'd. 

Thus manurial experiments are made at Aarslev (clay soil), at Askuv 
(sand-clay soil and sandy soil) and Studsgaard (sandy soil); potato trials at 
Tylstrup , experiments in plant selection at ysloCtc and at Abt^d 

Each trial is repeated from 5 to -jo times on 5 sf|uaic iiu'tn^ plots |H‘r 
are according to the nature of the experiment, and to the* degtec' of soil hotncH 
geneity, etc. Each experiment lasts for several years .and is made stmulla ium nisly 
at several stations under a common scheme of work cslabHshe<l yearly. 

At the conclusion of each experiment the result is published in tlK‘ <ta/.ette 
of the State Committee of Cultivation, The Tuisshift for Planimvt ((lylden- 
dalskee, Boghandel, Nordisk, Vorlag, Copenhagen) t^sually it is followed by 
a short summary in English 

The State station for seed testing at Copenhagen inspects the sc*eds and 
co-operates m the experiments, examining the seciis userl 

The local cultivation experiments are made through the initiative of ilie 
Agricultural Societies «and to a lesser dcgiee by the horlicultnral organisatiou.s. 
Beside the Royal Society of Banish Farmers, there are j 37 Agricultural Socneties 
in Denmark (Ivandeboforeiiinger) with about 115 thousand members and 116a 
agricultural Societies of small holders (HuSvSandsforeninger) with about 81 
thousand members. For the carrying out of experiments and other methods 
of encouraging the development of crop cultivation, the agricultural societies 
singly or in groups nominate local crop committees which engage expert .s for 
carrying out experiments. The agricultural societies and the small holders 
co-operate separately in each district, under the direction of a district crop com¬ 
mittee, which at the same time engages experts and publishes annual reports 
which deal with the experiments and other methods of encouraging agriculture 
in the district. These Committees co-operate with the State Expcriiiuuital 
Section. 

Eocal experiments were initiated in Denmark in 1890 and now luoic, 
than 3 thousand are carried out yearly. In the beginning those cxfH'riinents 
were almost entirely confined to the use of chenucal niannn* and evdi to day 
they are still largely devoted to this question but include also .my problems 
that may arise in connection with crop cuhivation. 

Eocal experimental work is paid for by the agricultural orgunixiaiions, I nil 
the State refunds 40 % of the cost (formerly 50 %), The vState sfiends ubotit 
600,000 Danish crowns annually under this heading 

In the work carried out by the State Experiment v%ition eK}X‘dmeniH re¬ 
lating to the varieties and types of cereals, especially toot plants, clover, for¬ 
age crops and vegetables have an important place. The object of these 
experiments is threefold: (i) to indicate the best species, for obtaining the 
best possible harvest, (2) to encourage the increase in the productivity of the 
species, (3) to give greater stability to the trade in seeds. Before canrjdng out 
a series of these experiments on various lines (in which foreign lines are also 
included for purposes of companson), a public invitation to participate is Is* 
sued All can complete under certain conditions. The experkiPteit h mMMly 
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at the expense of the State, and lasts for a certain number of years. The re- 
suits are published in the Tydsskrift for Pkmteavh 

The Royal Society of Banish Farmers ('* Bet Kongelige Banske Bandhiis- 
holdningssclskab'*, Vestre Boulevard 34 Kobenhavn B) gives information as to 
the Banish vaneties and lines which are considered to be most profitable and 
furnish small samples of their seeds free or at a moderate price If requested 
it co-operates in the trials, made in Denmark, on foreign vaneties as far 
as circumstances allow. 

The Seed Testing Station Statsfiokontrolen, Kobenhavn, reports on the 
purity of the seeds, the percentage of weeds, their germination power (veloc¬ 
ity of germination), capacity for germination, and when possible the genuine 
ness of thv species and lineage. If the contract for the purchase of seeds 
was signed with the understanding of a nght to indemnity according to the 
rules of the station for seed control, the buyer has the right to the indemmty 
if the seeds have a high percentage of impurity or low germination power If 
requested the Station makes out the figure that must be paid back. The in¬ 
demnity for wrongly described products is settled by a court of arbitration 
composed of a representative of the buyer, one of the seller and one selected from 
the Committee for the control of seeds who is in the pay of the Ministry of Agri¬ 
culture 

The rules for compensation and the rules for controlling the seeds and roots 
plants, can be obtained from the station for seed control. (Banish expenments 
in plant culture and details about the trade in controlled Banish seed. Reprint¬ 
ed from Ttdssknft for Plantecwl 1923). 

781. Schemes for enquiry by the Agricultural Experiment Stations 
of the U. S. A, in 1922-1923. — These schemes were 5156 in number or an 
average of T03 per station including 56 which were purely of an administrative 
character for control and regulation, the remaining 5100 were for agricultural 
research and experiment To these may be added 140 earned out at the island 
stations of Alaska, Guam, Hawaii, Porto Rico and the Virgin Islands which 
bring the total up to 5240. As some of these schemes include one or more 
questions for invevStigation, the actual list covers 5756 experiments which may 
be grouped as follows, field crops i6ti (Indian coin, 183, potatoes, 153, wheat 
143, etc } — horticulture and arboriculture 904 (apples, 118, fruit trees in gen¬ 
eral, 61, garden produce in general, 6r, etc.) — plant diseases 452 (potato dis¬ 
eases, 51, diseases of cereals in general 34, diseases of apples 32, etc), economic 
entomology, 412 (bees 45, insecticides 39, etc) —soils, 310 (fertility of soil, 46, 
fiora of the soil 38, kinds of soil 29, etc.) —veterinary medicine, 194-- fertil¬ 
izers, 193 — rural economy, 186 — svdnc, 180 — milch cattle, 176—^poultry 
rearing, 1 70 —rural engineering, 162 — botany, 133 —fodder and cattle feeding, 
III — milk and milk products, 93 — butchers beasts, 88 — sylviculture, 82 — 
chemistry, 76 — chemistry, 105 — sheep, 74 —food stuff for human consump¬ 
tion, 50 — economic zoology, 30 — seeds, 28 — bacteriology, 22 — noxious 
weeds, 19 — stock breeding in general, 15 — horses and mules, 14 — meteoro¬ 
logy, II —agricultural science, 10, (IT. S. A, Report Service, Office of e^spenment 
eiations. A classified list of schemes carried out by the Agricultural Experi¬ 
ment Stations, 1922-1923, pp 364, Washington, 1923). 

782. The teaching of household economy in the junior classes of 
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the pitoiary schools in Angers, France, — M Dkchambee has presented 
to the Agricultural AcadetU]? of ^France a memoratidimi by M, umiii- 

cipal veterinary officer of Augers, on the subject of teaching rural doitteslic eco¬ 
nomy in the girls* pritnaiy^ schools of the town Three groups of Bckolius are 
having theoretical and practical teaelung: (t) orphans supported at the ])ub!ie 
expense who are trained as village servants or housewives, (2) acholais in the 
higher classes of the elementary schools who arc trained to become housewives 
in the country, (3) pupils who are preparing for teaching in the elementary 
schools 

The results obtained so fat with the special methods of teaching, which 
difiet for each group, ate very satisfactory, though the funds availa!)le are 
limited (Reports of the French Academy of AgrimUuie, Vol X, No* 20, uui)- 

783. Station for line selection of wheat in the Central Massif 
of France, — This station is situated inTafont near Rioni, Fuy-de-Ddme and 
was established by the Federation of Agricultural Syndicates in the Department. 
In a report lately published the director M F Beafverie reports on the work 
of the season of 1922-1923 This includes 1800 specimens of wheat lines of the 
departments of Fuy-de-Bdme, I^ire, Haute-Doire, Aveyxon, Cahtal, and also 
ryes of Cantal and of the Loire. 

Various comparative studies have been made of lines and seeds as rcgauls 
Pucama ^lumarum and other rust forms which appear less frequently in the 
region of the Station. (Journal d'AgrzcuUureprahque, Year 88, No. 25, pp490, 

, 1934) 

784 Stock breeding experiments in France. — The National centre 
of Stockbreeding experiment was established in 1919 in the property of Vaulx- 
de-Cemay (Seine-et-Oise) belonging to Baron H, RoTHSemED. This centre, 
of which the director isM Maurice Laplafd, was requested by the '' Ofiice Agti- 
cole Regional du Nord *’ to make experiments on horses, cattle, sheep, swine and 
poultry. The results of the experiments so far made have been collected in 
a volume lately published. The follovmig is the list of these reports: 

P. Dechambee and B Degois, Opirations de la boucherw du centre na* 
imnal eooiechmque en 1920. 

Lafi,axji>, Comparatson du pnx de revient d*un labour d 15 m. umc irmteur, 
ehevaux ei bmifs 

Lai^aub, Expirience d*engraissement des hovidis^ en tmo. 

Lapi;atjb and GaeniER, Notes pour servir d VhUtoire de la race ooint de 
la Charmoise (1910-1920). 

Lapi^axtb, (L*engm%$$eimnt des volatiles du domaine de Vauix^ie^^Cemay* 

Decbcambee and Degois, Sur la valeur du cmquiitm quartier m boucherie, 

> VoirEiTOE and Degois, Becherches expSrimentales sur k crotsemmt 
« iriel Southdown Limoustn. 

Lapi^afb and BEXJNEr, Notes sur Ja pigmentation chez ks p^res. La vakur 
' pedigrees, 

V 1^. ^"‘fenNET, Le 2® Concours national de ponte. 

and Betjnet, Observations sUr, Vordre d^appantion et la vaUuf 
k$ hovins Charolms ei timomim d$ % d am. (M. 1923^ 

mec fuptare [omlaire <^ee Us ppuks pondeuses. 
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I^A]?i<AUr> and DOF^^AtT, Etitde sm le potds d&i> a^neaux d la natssance* 

Giarles Yoi^ceiJ/IER, Recherchas exp^nmentales sax U cmsement industrial 
Channots-Limousm, 

785. Work of the Central Committee of Motoculture in France 
during the year 1923. —The Central Committee for the study of mechanics 
has given special attention to the discovery of a carhurant so that a national 
and less expensive product may be substituted for petrol for use with agri¬ 
cultural machines The Committee worked in collaboration with representatives 
of the Ministry of War and of the Colonies, L'Office National de Recher- 
ches et Inventions and ^’Automobile Club de France The carburants 
that were to be studied directly were those of poor gas (produced by the 
combustion of a mixture of wood and wood charcoal) and vegetable oils. 

Upon the suggestion of the Central Committee, the Ministry of Agriculture 
has established two senes of studies, (i) Expenments witli Agricultural traction 
machines furnished with gas generators employing wood and wood charcoal 
(decree of May 28, 1923), (2) a competition for motors working on oil 
and of carburants with an oil basis (decree of June 20,1923) 

The first series of studies was made in field trials conducted at Bssenes- 
Corbeil (Seine-et-Oise) in September 1923 and in shop trials in the workshop 
of the Automobile Club de France at Neuilly, in October 1923. The reports 
on the work carried out were published by the Agricultural Library of the Mai- 
son Rustiqm, 26 Rue Jacobs, Paris IV. 

The competition for oil motors took place in the sprmg of 1924 

786. The Institute of Tobacco-growing in Drama (Thrace, Greece). 
— This Institute was inaugurated in 1923 and is financed by the State and 
other bodies Its objects ate the improvement of the quality of the tobacco 
by means of improved seeds, the control of diseases and scientific sorting of 
the tobacco to obtain regular femientatipn iDer Tropmflanz&r, Year 27, No. i, 
pp, 24-25. Berlin, 1924). 

787. Italy. Technical instruction for the peasants, — The Directorate 
of Agriculture at the Ministry of National Economy is organising technical 
instruction for the peasants Instruction will be given to all those who have 
passed through the elementary classes and the schools will be founded in every 
commune where there aie many small holders, metayers etc. The instructors 
will be specially trained rural elementary schoolmasters who will be selected 
from the holders of the diploma of the intermediate Agricultural schools and 
must have had practical farm experience in the province for not less than three 
years. After they have fulfilled their duty in regard to the instruction of the 
young peasants these instructors will be able to assist in technical propaganda 
as well as in economic and co-operative society work under the control of the 
“ Cattedre ambulanti d’Agricoltura ” (travelling agricultural schools). The cost 
of this instruction is calculated to be about 2 million liras for 01924-1925, hree 
millions for the 1925-1926, 4 millions for 1926-1927 and fiv mfilions int the 
following years. 

788. Institute of Agricultural Ecology. — An Institute of Agricultural 
Ecology has been founded under the auspices of the Royal Academy ''dei LmceP’ 
(Rome) for the purpose of conducting experiments relating to the study of the 
physical environment in relation to the development and the productivity of 
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plants in all parts of tlie woild. In 1923 an International Conmnssion of 
Agricultural Ecology was appointed under the Patronage of the Academy At 
its meeting of February 12, 1924, the Executive Committee of thc^ Coinniis- 
sion approx^ed the programme ot work tor r 92 3-3 92 f proposed by Prof. R. 
PmoTTA (President of the Commission) and by G kz'ix (vSeeretary) which deals 
with the following subjects, (i) The prmcipales of agncultuial ecology; (2) the 
ecological problem of wheat, (3) the intematxonal system of slnliotih Cot ngri- 
cultural ecology Annah di AgncoUitra, Year IV, No, 2, Rome, 

789, Electrogenetic Laboratory, Belgirate, Milan. — 11ns laboratory 
was inaugurated on June 15 The studies initiated by Prof. Pihov\no will 
be continued. (See R 1923, No 556) 

Congresses mi Conferences, 

790, Fourth International Conference of Pedology. 

Retrospective review — The necessity for a permanent inteniatitnuil col¬ 
laboration regarding the scientific and practical side of field geology has been 
fhe occasion during the last twenty years, of numerous reunions of famous 
technical experts of the various nations and in this way helped towards an ever 
increasing development of the new science wliich was in process of formation, 
to which the name of pedology ” is given, having vspecial regard to the inti¬ 
mate connection between the agricultural qualities of a district and the pre¬ 
vailing conditions as regards genetic selection and environment. 

As early as 1909 the first international confeience of field geology was 
held in Budapest on the initiative of the Royal Hungarian Geological Institute 
and in the following year a second Conference took place at vStockhohn under 
the presidency of the General Secretariat of the Xlth International Confer- 
rence of Geology, As many as 170 pedologists, and officially 19 nations took 
part in this second Conference as a result of which tlrree International Com¬ 
missions were appointed. (i) for an inquiry into field geological conditions 
and the studies made on the subject in the various countries; (2) for tiic pw- 
paration of soil extracts for chemical analysis; (3) for various questions oi 
nomenclature. 

The third International Conference, which should have boi'U held tii 81. 
Petersburg in 193C4, could not be arranged for the original dalt* appomted 
owing to insurmountable local difiiculties and also, because of the wui, it wai 
impossible to hold it at Rome as was then proposed li wtus not till r qrz that, 
thanks specially to the efforts of Dr. Hissink of Groningen and of Prof. Dr. iCo- 
PECKV of Prague, it was found possible to hold the Confi‘rcnce in the latter 
city from the 19th to the 24th April. This third pedological Congress 
thus linked up again the international relations which had been interrupted 
for several years. 

At the Prague Conference, which in a sense had to establish the prelimina¬ 
ries for the convocation of a IVth Congress, the Conunissions appointed in 1910 
at Stockholm were increased to five: (i) for tiic mechanical and physical analysis 
of the soil (President, Prof. Dr. J, Kopecky of Prague) with a sub-vSection for 
the study o£ pedology in relation to rural hydraulics (Director Col. J. ("dHSBKH- 
CER of Zurich); (2) for the chemical study of the soil {President, Prof. Dr. A. 



cummf mncMS 


755 


A, J. TON SiGMONP of Budapest); (3) for bacteriological and biochemical soil 
study (Presidents; for Europe and Africa Prof Br J StOKnASA of Prague; 
for America and Asia Prof Br J G Lipman, New Brunswick), (4) for the 
nomenclature and classification of the various soils (President, Br B Pros- 
O^ERUS, Plelsmgsfors); (5) for soil mapping (President, Prof Br G MuRGOcr 
of Bucarest) 

Organisation of the IVth Congress — The conference which, on the 
proposal of the Italian Belegate, Br Borghesani, in the name of the Society 
Agronomica Italiana ” it was deaded to hold at Rome in the spring of 1924, 
was organised under the auspices of the Permanent Committee of the Inter¬ 
national Institute of Agriculture, on the invitation of the international Se¬ 
cretariat of Pedology, and an office was opened at the Institute for the Se¬ 
cretariat of the Italian organismg Committee This Committee, of winch 
the Chairman was Prof Be Angeeis d*OssaT (Perugia) invited the co-opera¬ 
tion of Br Sauenier and Br Borghesani, respectively Chief of Service and 
Chief of Section in the Institute, who specially undertook lesponsibihty for 
the organization of the Congress. Prof PEROTlfi was elected to the office 
of Secretary in Rome 

On Nov 30, 1923 a preliminary circular of invitation was sent out for 
the IVth Conference to some 3,090 pedologists and iiedological Institutes 
throughout the world and shortly after an invitation was sent to the Gov¬ 
ernments, whether adherent to the Institute or not, to nominate official 
Belegations 

Parallel with the international Committee of Pedology difierent national 
Committees (American, French, Pohsh, Swedish and Hungarian) were con¬ 
stituted and to the five International Commissions formed at Prague, a sisrth 
was added for the study of plant physiology in its relation to pedology (Se¬ 
cretary, Br K, ZijESTRA X of Groningen) whilst in the 4th Commission 
— for nomenclature — Prof. C. F Marbot of Washington B C. was elected 
president for America At the same time an Executive Committee was formed 
for prehimnary work in connection with the foundation of the International 
Association of Pedology 

In the meanwhile His Majesty the King of Italy and His Excellency 
the Hon MUvSSoeini had granted their high patronage to the Congress and 
His Excellency Signor Corbino, Minister of National Economy had accept¬ 
ed the Presidency of the Committee of Honour Some 22 States and sixty' 
Scientific Institutes had announced their intention of sending their official 
representatives to the Congress, wliich was supported by about 400 pedologists 
from all parts of the world 

Among the latter were tlie most illustrious representatives of the vanons 
branches of Agricultural Science, including Proff E. Ramann (Munich), 
G. Anderson (Stockholm), K Geinka (Petrograd), Winogradsky (Pa¬ 
ris), AAV. SiGMOND (Budapest), R. Gannsen (Berlin) G. W Robinson 
(Bangor), J. Stokeasa (Prague) G Murgoci (Bucarest), J. G Eip3mann (New 
Jersey) etc etc. 

Thus under the patronage of the International Institute of Agriculture 
an important international scientific assembly, famous on account of the 
scientific reputation of its members, was held for the first time. 
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Inauguration of the Congvees. — On May 12 U 1 ^9-4* ntaiti hall 

of the International Institute of Agriculture, the TVth Tnternational Con¬ 
ference of Pedology was opened in the prcvsence of the King, His Kxcalkiiry 
Signor Saiuoi, Under-Secretary for Agriculture, and otlua political aiui 
scientihc personalities, as also the American, Belgian, CzecOvShnakiafi, Danish, 
Egyptian, Finnish, French, Georgian, Japanese, Bnglish, Irish, Indian, 
Yougaslavian, Lettish, Norwegian, Butch, Polish, Rumanian, Russian, Spa¬ 
nish, South African, Swedish, Swiss, German, and Hungarian deleguk's 

After opening addresses by M Loms-Dop (vice-president of tlie hder- 
national Institute of Agriculture), Count Ferrahi, representing the Munici¬ 
pality of Rome, His Excellency, Signor Sardi, for the Italian (#overn- 
ment, and Prof Be Angeeis D’OsSAt, to which the delegates of the various 
Nations replied m suitable terms, and after a report by Br, lIxssiNK ou tin* 
work of the General Secretary for Pedology, the following were elected as 
officers of the Congress Honorary President Prof Br E Ramann (Mu¬ 
nich) ; acting presidents Professors G. Anderson (Stockliolm), J, KoPECKV 
(Prague), and G De AngeeRS d’Ossa!! (Perugia), and general secretary 
Prof R. Peroiti (Rome) 

Lectures —• During the Conference, general lectures were given resjKH’tively 
by Prof G. Andri^ (Paris) on manuring and its agricultural effects, by Prof. 
B A. Keen (Rolliamsted) on recent researches in soil physics, by Prof. 
G WiEGNER (Zurich), on dispersoidal chemistry in connection with j>e- 
dology, by Prof* J StoCKEASA (Prague) on the modern mm of expetimeniH 
on bacterial activity in the soil, by Prof. Winogradsky (Paris) on the me¬ 
thods of bacteriological investigations of the soil; by Prof. J* 0 .Lipmak 
(N ew Brunswick, N Y.) on the fertilizer industry in the United Stales 
in relation to soil science and Prof. A Mb;nozzi (Milan) on soil analysis and 
its value. 

Work of the Commtssions. — The work of the Commissions began on the 
second day of the Conference, and the opportunity was thus given of examining 
and discussing numerous reports by experts in various branches of pedo- 
logical science. 

The I and XI Commissions first considered the question of the prepar¬ 
ation of samples of soil for mecanical analysis and the speaker, Dt. No« 
VAK (Brno), called attention to the differences in results which were being 
obtained by the methods of preparation adopted. 

Prof SiGMONB (Budapest), after a discussion, in which Br. IfmsmK 
(Groningen), Br, Ramann (Munich) and Dr. Robinson (Biuigor), took part, 
summarized the results of the studies made on this que.stion and the pro¬ 
posals made for a simple conventional method for the preparation of soil ex¬ 
tract by the use of the HCl concentrate. 

Br. H. BxjrG]^ (Zurich), was of opinion that before undertaking special 
.Boil^ o^®ments, it is necessary to have a clear idea of the structure and of 
the general composition of the soil under examination, and repotted tlie re¬ 
sults of his own experiments on soil tn stiu by means of the cylinder metlKal 
The inv^tigation of the capacity foi admitting air and for water percolation, 
would give an adequate idea of the structure of the soil, and the determin¬ 
ation of these two physical qualities would suggest, as it has already swg** 
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gested, the solutioa of iiumefous problems, especially in connection with 
tree planted soils, which could not be solved in any other way 

Dr H. IvtJNDKOARDH (Dund, Sweden) reported on a nm method for 
determining soil areat%on'\ based on the speed of diffusion of carbon di¬ 
oxide. The aeration K would be given by the quantity in cubic centimetres 
of CO2 which diffuses itself in one second through a cylmder of earth, one 
centimetre in length and with a base of a square centimetre, the difference 
of tension bemg i atmosphere 

Prof SvnN Oiym (Stockholm) discussed the general principles of the 
“ determination of the distribution of mineral particles m the soil in relation 
do their sue ”, and of interpreting with their assistance the different methods 
in use The practical expedients employed by the writer in the laboratory 
were described in a separate report by Br B A, KEEN on ''An improved self^ 
registering balance [balance Oden-Keen) ”, and in another report by Open 
himself on the ” Structure and properties of some Swedish soils ” the author, 
in discussing the idea of "'plasticity”, pointed out the importance of the 
factor " time of deformation ” and, correlatively stated that, for ascertain¬ 
ing the plasticity itself, the determination of the energy necessary to displace 
the mass of soil and the particles between them at a fixed speed should be 
ascertained. 

Dr T Mieczvnski (Pulawy, Poland) assuming that a large quantity 
of soil for mechanical analysis would be unfavourable to accurate results, 
while a quantity of 2 gm. would be quite sufficient for a good analysis, point¬ 
ed only that the soil particles pass through a sieve, of 0 5 mm. has constructed 
an apparatus for small quantities of soil which allows the separation of par¬ 
ticles of less than o 002 mm. in an ascending current of distilled water and in 
an average time of 48 hours. Moreover having regard to the importance of 
establishing the origin of the soil, of the theory of S. Open of expressing, the 
dispersion by continuous measurement of the sedimentation, the author 
has constructed another apparatus which allows the curves of dispersion to 
be obtained in a very short time. 

Prof. T. Bieehr-Chaojeian (Rome), being of opinion that for the purpose 
of obtaining a truer representation of the actual constitution of the soil in situ 
and to render more comparable the various kinds of analysis, it is advantageous 
to represent tlie soil constitution by volume rather than by weight, — referred 
to some of Ms own studies on the subject; Prof. A. A. J. von SiOHOND (Bu¬ 
dapest), on the basis of Ins new e^perirmnts on certain physical properties 
of the soil, called attention to the importance of the methcnis of the study of 
these properties, together with the methods of mechanical analysis. Dr. A. 
Caupa (Asti) repotted on the " Influence of chemical reagents on the rapidity 
of precipitation op clay in suspension ”; Dr. G. Go 3 ^ (Berlin) recommended 
an electrical apparatus for the practical measurement in the field of the wa¬ 
ter content of the soil, and Dr Ing. R. TntrKA (Brno) his apparatus for gra¬ 
vimetrical dosage of the finest soil particles. Prof. Ing* A. CEEEit:i (Rome) 
suggested for isopicnometric analysis the use of the two bromomeronrates 
of sodium and barium and reported on the results obtained by him vdih fot- 
mo-nialonate of tallium and with a mixture of formicate and fiuotide fctf 
tallium respectively for the minerals of specific weight below or above 4.' 
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As regards the properties of clays Dr. Novak (Brno) discussed the tom<- 
position ot colloidal clay, while Dr S Johannson (vStochholm) proposed to em¬ 
ploy for the testing of viscOvSity the weight necessary for sinking a ironical 
body in a clay mass. Dr L Smoli^ik dealt with various questions rouiiecied 
with the discolloidity of the soil 

Papers weie also presented by * Prof A. SoKonoSKi (Moscow) on Nem 
methods of pJiysico-mechamcal soil analysis and factors in the stnuMre of the 
soil; Prof G W Robinson (Bangor) “ On certain regularities m the mecha)h 
ical composition of soils **; Dr. J Zunker (Breslau) on The specific 
face of the soil and by Ing B, Ramsaxjer (Salsbnrg), and I^rof. D. HtClins* 
SiEV (Kisclnnef). 

In the Commission on pedology applied to rural hydraulic work, on the 
question of soil improvements the following made contributions: Prof P\ 
GanssEn (Berlin); Dr Zavadie (Brno), Ing p; Giovannoni (Rome), Ing. 
R jANOtA (Prague), the latter referrmg specially to a scheme for the organ¬ 
ization of pedological work from the point of view of these impiovcmcnts. 
Contributions were also made by Prof. P. OtoxsKY (Prague) on The midUiim 
of deep spring waters, by Prof. Olaf Tamm (Alnarp, Sweden) on Soil silicate, 
by Ing Dee PEEo Pardi (Rome) who, in discussing The influe me of 
the excess of moisture in the subsoil on the physical state of the soil examined 
the scheme of agricultural hydraulics of the ancient inliabitaiits of Dazio, 
Bye (Hoofddorp, Holland) who dealt with the subject of infiUnitums 
in Baarkmmermeerpolder and finally Dr. Ing E. G. Doereee (Piaguc) who 
gave an account of the damage done to the dykes by the musk- rat “ Ondatra 
Ziheiktcus 

The Comniission for the chemical study of the soil had, as the chief sub¬ 
jects foi; discussion, three important questions: the excliange of bases, 
soil acidity and its nutritive substances in relation to the use of fertilizers. 
As to the first subject, Prof. E Ramann (Munich) summarized the pre¬ 
sent position of the question and reported at the same time on the rt‘- 
sult of his personal experiments which would lead to the following con¬ 
clusions : 

(<») neutral salts cause only the change of bases; 

(6) the hydroxides and salts with alkaline reaction cause the (‘xehutige 
of bases and absorption; 

(c) acids and salts with acid reaction lead to the decompositiim of 
silicates as well as to the exchange of catioms of silicates with the hydrogen 
of acids, that is to say, to the formation of acid soil The s|XJaker coimidered 
also buffer action the degree of soil saturation, and fertilization with 
lime and marl. 

Prof. R. Ganssen (Berhn), I, Hissink (Groningen) and G. Wiegheh 
(Zurich) contributed papers on the exchange of bases and the latter pointed 
out that day represents a special case of absorption by an exchange of a chem¬ 
ical dispersoidal character generally observed as polar 
, Two communications were made on artificial mlites, by S. Heuke (Magya- 
rdv4r, Htingary) and J V. Siomonb (Budapest) respectively, and the latter 
sugg^ted the desixabihty of finding a simple and rapid method for detennSning 
the bases displaced by neutral salt solutions in the soil as well as a mctliod 
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for the detemaijiation of the state of saturation of the soil as the result of the 
action of these bases 

The subject of soil acidity was discussed in a plenary meeting of the Com** 
missions A number of papers on the subject were presented : by Dr Olaf 
A3RRHENIUS (Stockholm) on The actual and potential acidity of soils, by Dr, Th. 
Saidei; (Bucharest) on The reaction of the soil m connectionnot only with vegetation 
and soil processes, but also with the solutions in the latter ; Dr R BRADFlEr^D 
(Columbia, Missouri) on The importance of hydrogen-ion concentration control in 
physico-chemical studies of heavy soils, by Professors E Ramann (Munich), 
H R CkrisxEnsen (Copehnhagen), Aaknio (Helsingfors), K Aso (Tokio) 

Prof J WiVYN (Riga) forwarded a report on Soil fertility in connection 
with its acidity 

For the practical determination of the concentration of hydrogen-ions. 
Dr M Trenee (Berlin) exhibited his portable electrometrical apparatus, which 
can be used in field work, Ing Chim E. Scherf (Budapest) a portable appara¬ 
tus for small quantities of liquid and especially for soil extracts. Dr P Emer¬ 
son (Ames, Iowa) following the colomnetrical method of Bjerrum:, described 
a method based on coloration produced by the sulpho-cyanide of potassium in 
the presence of ferric ions, Prof E Bimann (Copenhagen) reported on the 
determinations which can be made with his chimdromc capillary electrode. 
Prof. HEifBiG and Knickmann on The methods of dosage of acidity applied to 
tree planted soils, R M, BARNErxE, J Hissink and J. V DER SpEk (Gronin¬ 
gen) On certain factors influencing the concentration of hydrogen ions 

As regards nutritive substances in the soil in connection with the need for 
fertilizers Prof. MirscHEREiCH (Konigsberg, Prussia) considered the pro¬ 
blem from a physiological point of view; availing himself of mathematical 
formulas he has succeeded without making a chemical analysis in determining 
the fertilizer requirements of a particular soil, Professors K A WesTERJbERG 
(Dindingon, Sweden), von Sigmond (Budapest), Hissink (Groningen), A. GrE- 
COIRE (Gembloux), R. Trnica (Brno) gave accounts of observations and ex¬ 
periments on chemical soil analysis, especially with regard to phosphoric 
acid; Prof. H Hesseemann (Stockholm) and Dr T Smoeik (Brno) presented 
Contributions respectively on Humus zn forests of conifers and on humus in 
connection mth climate; Prof Th SaidEE and E. T. PRoroPOPESCU (Bucharest) 
presented studies of the Effects upon vegetation of watery solutions of the soil; 
W.W. Garner and J, H, Mumrey (Waslungton D C,) The influence of magnesia, 
J McHarcue (Kentucky) The influence of manganese; Dr R. BaeeRnteOGER 
(Budapest), V. HoHENStEnsr (Berlin) and Prof N, GanoueeS (Calcutta) re¬ 
ported respectively on Himgarian soils, on the black earth of Germany and 
on the alkaline soils of India; Prof C. Eijmico (Rome) and Dr. R. Avax^Taneo 
(R ome), Dr. A MaSSERSCHnoth and the SocietA Piaeiana PotASSA (Aachen)^ 
dealt witb manures especially phosphatic and potassic and finally other papers 
were given by Prof H Sxremme (Danzig) on Soil sanalysis, profiles and colloids ; 
Dr, D DicenEY (Budapest) on the Richness, productivity and fertility of the 
soils; Prof. H HarrassowiIJZ (Giessen) On the formation of kaolin and '*laten- 
tic ** soils, Prof. McCooe (Michigan U. S.) on Soil profiles; Prof. W, VERKAJDSRY 
(Pettograd) on Rare earth types in the soil; Prof P, F, BROWN on The inter- 
pretaHon of the results of soil e^penrmnls; Ing, J. Eger (Prague) on The origin 
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of alcohol in ufahU sotl; Dr. G. J. BOOTOUCOS {Midiigan IT. S.) on The iiflereni 
forms of water in the sotl and their stgnifioance ; 3 ?tof. B. I^AKG (lliille) On ihf 
formaHon of red earth and Prof U. PRAmoNGO (Milan) on tlio iitdHtn aikahne 
clays. Prof. J* WlTYN (Riga) sent a report on The principal ham vf the 
pfocBSs of formation of PodsoL 

Very nmnerons were the coinniunications made to the two Cotntuissions IU 
(on soil bacteriology and biochenustry) and VI (plant physiology in eoniiee* 
tion with pedology) which held conjoint meetings. The following presetit - 
ed reports * Dr H, R. ChrisI'Knsi^n (Dyngby) on the Principle of tnaruia-^ 
Hon in field bacteriology, Dr N Wnis (Copenhagen) on the Soil of Danuh 
beech forests, Prof G Do PriorE (Modena) on The rapid laterificaiton of a lu¬ 
cerne field. Prof, B. Pani:aneeu (Bari) on The biochemical determimtion of 
assimilable phosphate %n the soil, Prof V RiTORA (Rome) on The influence 
of soil conditions in connection with the root development of certain herhaceom 
plants. Dr. 0 . Arrhenius (Stockholm) on Sotl reaction and plant growth. 

Communications were sent to the commissions by Prof. XT PrATOEONGD, 
(Milan), F. D. Chodat (Geneva) and H. Nikitas (Weihenstephan). As to the 
more general relations between the soil and vegetation, repot ts were also 
presented by Prof. D. Hoaguand (Cahfomia), A. MarI'EW (Florence), A. 
Zaharia (Budapest), Dr- J. Dupernoy (Paris) and Dr K MatwaT4>, (Bicslau), 

Prof. A Il'ANO (Amherst, Mass,) reported on certain biological studies 
made by him on peat soils and Prof. S. A. Waksman (New Brunswick IT. S.) 
dealt with soil microbiology and fertilizers in general, and accounts were given 
of experiments made by himself in conjunction with Prof. J. G, DlUMAN 
(New Brunswick) on the oxidation of sulphur in the soil hy means of bat'leria, 
in conjunction with Prof. H. HEUKeebkian (New Brunswick) on cellulose 
decomposition through soil bacteria, and in conjunction with P. R. D. StARKlKy 
(New Brunswick) on the partial sterilization of the Soil. 

Prof. PERorxr (Rome) developed his microorganic theory of fertilization, 
beginning with the fact that between the mineral and vegetable kingdoms ihvtk 
is a complex and necessary series of phenomena and factors attributable to 
microorganisms (scale of symbiological reactions). Prof. PEROTO also dcscfilHd 
the results of investigations made by him in collaboration with M. F. Auiuoj 
(Rome) on the power of ammonization in agriculiural soils, and with M. 
Grahbis (Rome) on the method of measurmg the power of nitnricaibn in the* 
soil itself. Reports on microbiology in relation to the cycle of nitrogen In miiim 
were presented to the Illrd Commission by Prof. J. Zot^cinskv (Dembeig), IK 
> D Gainey (Manhattan, Kansas D. S,), B G* Carter (Utah, U. vS) K. and 
S. Okhawara (Komaba, Japan) and U. YamagaTa (Komaba), K, A,so and 
U. Murai (Komaba), G. Rossi and Dr S. Riccardo (Fortici), hy Dr. A. Bcj- 
HAZzi (Ohio, U. S) and by lug. F. C. Geretseh (Groningen). PtoL <*. Rossi 
(Portici) su^ested a scheme for an understanding between the Mtl bactcrio- 
’ worH fdr a systematic study of local agricultural soils and Dr. 

G. BERGaixx PetbucCX (Florence) referred to the necessity for coordinating 
And organizing the microbiological studies of the soil. l^of. J. STokdasa 
(P rague) read a paper on Microbes in connection with soil feriility, Dr. D. PETEI 
(Florence) cm The influence of ploughing on soil microorganism* Ing. A. NemeC 
(Prague) on the Biochemistry of tree planted soU^ Dt* J. Dotrehoy (Paris) on 
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Biological soil consolidation, Prof. J Zox,CiNSK:i (lyemberg) on Microovganic fac¬ 
tors in the formation of turf and of fossil coal Dr. H and J. P^nkava 

of Prague reported respectively on Dwlectnc constants and on Radioactivities %n 
the soil. Dr. R V Ai^MSON (New Brunswick, U, S) on The influence of plant 
growth on the state of aggregation of soil particles, and Prof. C, Gonnsri (Milan) 
on The present development of experimental work in pedological microbiology» 

Other reports were presented by Dr H .DxjndEGakdh on The formation of 
carbon dioxide in the soil and its influence on vegetation; Pr. O, MWEEA-ri 
(Rovigo) on Experimental technique in relation to variations m substratum ; 
Prof D. PanTANEI/I/I (Ban) on Soil physic determined by root excretions ; Prof. J 
S HARGUE on The biological importance of copper, nickel, zinc and cohalt, Dr. 
B Dee VieEAR (Barcellona) on Soil nomenclature from the point of view of 
the osmotic pressure of the solutions. Prof J ZoECiNSKY (Demberg) on The action 
of sunlight in connection with soil genesis and the fertility, Dr H PiscHEN on 
Edaphon a general concept for the hioceenosis of the microscopic flora m water 
and mosses. 

As regards the IVth Commission for soil nomenclature and classification 
and particularly the European Commission Prof. B Frosxerus the President 
collected numerous papers which were communicated to the Congress at 
Rome and published 111 one volume at Helsingfors at the expense of the Fin¬ 
nish Geological Commission and related to the following countries Austria, 
Czecoslovakia, Denmark, Egypt, Finland, Prance, Germany, Great Britain, 
Ireland, Norway, Holland, Poland, Rumania, Russia, Sweden, Hungary. 
These papers may be divided into two principal groups according as the classi¬ 
fication is or is not based on the soil piofile. In the first group, papers by 
Prof. B Aarhio (Helsingfors) and PI SIJremme (Dantzig), S MikeaszEWSKI 
(Warsaw), G. MuRGOCi (Bucharest), C D. Geinka (Petrograd) and Dr A. TieE 
(Vienna) and P EncgeKscu (Bucharest), refei to the nomenclature and clas¬ 
sification of soils in general, in those by Prof H, StrEMME (Dantzig), 
W WOEEE (Berhn), W P. Hume (Cairo), D. Prosperus (Helsingfom), T. Hae- 
EiSY (Dublin), K C. Bjoreikke (Aas), S Mikeaszewski (Warsaw), G W. 
ROBINSOKC (Bangor), Dr W. Brenner (Helsingfors), P. TREm (Budapest), 
and V Novak (Brno), the classification is explained by reference to soil for¬ 
mation in hmited regions. 

To the 2nd group papers were contributed by Ing. Andersen (Copen¬ 
hagen) and by Drs H. R. Chiiispensen (Dyngby), P. Darne (Gurgy), N* J. 
HiSSiNic (Groningen), G Tesch (Haarlem), S. Johansson It, V Pos^t (Stock¬ 
holm). 

Contributions were made to the IVth Commission by Prof. DE Angeeis 
D^OSSAI (Perugia), who considered the lithological phase of the Soil as a charac- 
teiistic of fundamental inportance for a scientific classification ; P^of F. TODARO 
(Bologna) who reported on An economical classification based on the concrete 
positive data of the productivity of soils ; Prof. R. Trnka (Bmo) who reported 
on Classification in connection with mechanical analysis and colloidal chemistry, 
and Prof. C J. Marbot (Washington D. C.) who gave an account of Arid-so%ls, 
The reports by Russian scientists were numerous and included contributions 
by the following: Geinka, W. KIrokos (Odessa), D. Prassoeofe (Petrogtad), 
S, 8. Neusruey (Petrograd), A, A. Krassuk (Petrograd), A. 
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TiesBnhatjsen (Suioleiisk), G. Mahopf (Kieff); N. PwKOF {Kiscltiucit), M. Ft- 
l,Atov (Moscow). W. W. HF,MMi5Rl,m(i (Moscow), 

The Vth Commission (soil cartography) approved the conelasiims of a 
report by lire President, Prof. G. MUEttoci (Bricluirest) for the production nt 
the shortest time poasible of a pedological map of liurojx- upon tlie hame .scnle 
of 1.500.000 as used in tire international iK'dological map already in evistenee, 
and a Permanent Committee was appointed, coinsisting of rrofe.s.sc>ts U Ftto- 
STRRXJS (Helsingfors), K. Gmnka (Petrograd), h Caykux (Paris) ami Ih. O. 
TEEiTz (Budapest) wliich will be in entrusted with the collection of the niale- 
nal to be sent by the varioas countries. 

Under the supervision of Prof Muriujci Iriiuself aird at the expen.se of the 
Rumanian Geological Institute a muulrcr of papers by the followiirg authors on 
cartography in various countries have ireen pnblislied in a single volume. 
Prof. A. BAliom (Algeria and Tunisia); Prof. G. Murgoci (Anatolia); Dr. O 
REIS (Bavaria) ; Prof. A. GrkGoiri? and Ihr. HEpoX (Belgium); ITof, J. Ko- 
PECKY and Dr J. Spirhanzi, (Bohemia); Dr. Novak (Moravia), D. j. An- 
DEJ^EN (Denmark); Prof H Strkmme, Prof. W. WotPE, Dr. W. ScnoTXi.ER, 
Dr. P. Krische (Germany), G. Bteeanini and A. Ferrara (Eriihrt'a and Ita¬ 
lian Somaliland); Dr. B. AARNio (Finland); I’rof. M. D Caykux, 15. RiSMiR 
(Prance); Prof. G. W. Robinson (Great Britain); H. Burger (Switzerland); 
Dr. GsenvieIiE a j. CoeE (Ireland); Prof. M. Gortani (Italy), Dr. G. hASzr/i 
and 0. Teeitz (Hungary), D. ,G®ntie (Morocco); Prof. J. von BarEn (Holland); 
Dr. K. 0. Bj6si,yeke (Norway); Prof. V Dbinigenwesteeburg and Prof. 
A. Tiw, (Austria); Dr T. MlECZYNSKi (Poland, Galicia); Prof. IL B. Maupr 
(Rhodesia); Prof. G MuRGOCi (Rmnania); Prof. N. PWROV (Bessarabia, 
Ukraine); A I Nabokich (Cherson, Russia); Prof. C. J. Marbut, Prof. 
M. F. MUiEER, P B Brown, R. S Smith (United States); Prof. H. HRSSEI,- 
MANN (Sweden). 

Besides the papers, collected in volmne form by Prof. Muegocx, others 
were received by the Vth Commission: — from Dr. A. F. Joseph for the 
Soudan, Dr, V. M. Mossbri for Egypt, Dr. JogoTaroski for J.apau, Wile 
Sanders for India, Prof. R. Protopopescu Pake (Bucharest) on the de* 
pression in Fiji; Faura I Sans, for Catalonia, Prof, G. 'I'kahikt'o (Mo- 
rence) for the territory of Camiignano and neighbourhood, Prof. G. Dr; 
Angeeis d’Ossat (Perugia), on the variety of the criteria einpIoyi><l for iU>ld 
maps; Prof. A.Chsvamer (Paris), on the evidence fumwlicd l>y sjKmtam'oim 
vegetation for soil cartography: Prof. J. AEanaciei'F (Gorki.s, Bimsui), on « 
general sketch of the pedological aspect of tlie globe; Prof. D. Marinew,! 
(Florence) for a synoptic table of Italian soils. 

On the 5 th day of the Congress, a pedological exliibition was opened at tlie 
Royal Gecdogical Museum, the exhibits being explamed to the meralters of the 
, Congrei® by Prof. G ,De Angbeis d’Ossat, Eng. E. Cekrici and lug. G. DEI, 

’ PBtiO .PAEpi. 

Bxmrdan tn Ijttiwm — On the Gth day tlie momliers tmule (K'rtologieal 
exculsioas in the neighbourhood of Rome. The various excursions urraiiged 
' included the followmg: the Alban hills (volcanic soils), under tlie guidance of 
Prof. V Novarese; Castelporziano (soils and flora of littoraJ), mider the gwl- 
4ance of Prof. R. PaROTTi, Fuciiio (reclamation, drainage of the lake ami v«. 
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rious method of utilizing the land) under the guidance of Eng G PEa;o 
Pardi ; and the Pontme marshes(turf soils and hydraulic drainage) under 
the direction of Eng E CWRici. 

Intevnational Society of Pedology, — At the last meeting of the Congress 
the foundation of the International Society of Soil Science were definitely laid 
The object of the Society is to promote the study and progress of pedology 
by the organization of congresses and meetings, the constitution of special 
sections and commissions, the pubhcation of a review and the establishment 
of a Central Of&ce of pedological bibhography at the International Institute 
of Agriculture The records of the Society will be kept at the Institute and 
it will function through an Administrative Office, a Committee and Sub Com¬ 
mittees The Committee in its turn is composed both of the administrative 
Officials and of a number of members elected by the Congress and of repre¬ 
sentatives of the Sections for special study which may be formed for different 
countries, and also of representatives of the Sub Committees, elected by the Con¬ 
gress or by the Committee itself for the study of particular branches of pedology, 

A General Congress must be summoned at least every 5 years by the Ad¬ 
ministrative Office after arrangement with the International Institute of Agri¬ 
culture This Congress in addition to its scientific work will have the general 
admimstrative control of the Society and will elect the office-bearers 

The Review, which will be published by the admimstrative Office will 
be in the first place a scientific journal for the publication of originalwork 
in the various branches of pedology, but wiU also contain a regular series of 
special reviews and also reviews in five languages, English, Italian, French, 
Spanish, German, of the more important recent publications and general 
information concerning the Association. 

In the meantime the following were elected to offices in connection with 
the Society: Presidents, Dr. J G Eipman (New Brunswick) and Dr, D J. His- 
SINK (Groningen) ; Vice-Presidents, Prof Dr, G. DE Angeus dDssat (Rome) 
and Prof B. Frosterus (Helsingfors); General Secretary, Dr. D. J Hissink; 
Editor of the Review, Prof. Dr. F. SCHtJCHl^ (Berlin); librarian, Dr. G. BoR- 
OHESAKi (Rome): Members of the Consultative Committee: Professors Ahor:^ 
(Paris), Aso (Tokio), H. Christensen (Copenhagen), H Hesseemann (Stock¬ 
holm), MHti/ASZEWSKV (Warsaw), Novarese (Rome); Chaimien of the Sub¬ 
committees I. Dr. Novak (Brno); 11 . Pr Prof. A. Von Sigmono (Budapest); 
III. Prof. Dr. J Stokeasa (Prague); IV. Prof. Dr. E. A. MiTSCHEREiCH 
(Rdnigsberg) ; V Prof. MarbuT (Washhagton); VI. Ing. OmSBEROER (Zurich). 

Closing Meetings, — The closing meetings of the Congress took place at 
the Ministry of National Economy in the presence of His Excellency, Signor 
SErrieri, and on the conclusion of the special business of the Congress 
speeches of thanks, greetings and good wishes were made by Prof DE Ak- 
GEEiS B'OSSAT and many delegates, while finally the Minister the Hon. Signor 
CORBINO conveyed a message of welcome from the Government to the 
members of the Congress. 

On May 21 an excursion was made by the members to Naples and neigh¬ 
bourhood. Visits were paid to the Royal School of Agriculture at Portici, and 
Gussone park where excavations and sections of soil had been prepared for the pur¬ 
pose of giving the members of the Congress present a clear idea of the Vesnyian 

‘ x€ ~ Agf, ing. 
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soils and tlieir characteristics, especially in connection with the last eruption 
in 1916 Finally, under the guidance of Prof A. MAinARDO, Director of the 
Observatory, an ascent on Vesuvius was made 

The publication of the reports of this most important Conference has 
been undertaken by the International Institute oiAgricullute* In addition to 
official matter, the reports will include the deliberations of the six Commissions, 
the rules approved for experimental work in the various branches of pedology, 
papers and communications (over 200 in number) in the original text in the 
language of the various authors, accompanied by a summary in French or 
English, as well as by numerous illustrations, diagrams and maps. 

In this way this memorable scientific Congress was brought to a close, The 
International Institute of Agriculture, under whose auspices the organimtion of 
the Congress was earned out, will henceforth become the centre for the develop¬ 
ment and co-ordination of the researches, experiments, and^observations, which 
may be effected in connection with the various branches of pedology in various 
Countries. A beginning has thus been made with the work of bringing unifor¬ 
mity and fixed standards into the agricultural sciences and this uniformity 
in iffie methods and criteria of study and research, will, as has been the case 
in other branches of knowledge, bring about fruitful results and in practice a 
close collaboration, based on general directing principles accepted by all sclentilts 
in the difierent nations 

The Institute has already made its influence felt in coxmeetion with the 
Congress which led to the conclusion of the International Convention on Plant 
Diseases, the establishment of the Commission of. Agricultural Meteorology 
and the Madrid Conference on the olive fly. 

Moreover, the International Association for Seed Control has entered into 
an arrangement with the Institute, wh^eby the Bureau of Agricultuml Science 
will be employed as its publishing and co-ordinating organ, and, according to 
the conference at Cambridge, the Meeting of the International Seed Testing 
Conference will also take place at the Institute. 

The same applies to the general co-ordinating work of the Institute in re- 
^d to the activities of the experimental stations of Forestry, of the Interna¬ 
tional Commission for Fertilizer analyses and also to the International Confe¬ 
rence on Olive Cultivation which will meet at the Institute; to field mechanics 
and to the practical problems of plant and animal genetics, etc. In this 
way the International Institute of Agriculture will in time become tiie 
centre of all world agricultural adivities both tlieorctical and prKstieat 
, which it will co-ordinate and whose results it will make taiitfcl by a«mring 
thdr continuity both in'space and time which is such a necessary condition 
of success. 

791. VII Intematioiial Congress of 01 ive*-culture^ Seville^ Dec# 

1^2^, The Congress will have five sections(1) The best methods of 
cultivation (fertilisers and protection of the ymmg trees, pruning and ckar* 
ii^ ^ harvesting j transport and preservation of the drupes; (2) Industrial 
(otl manufacture* utiHzation of residues, preparation for market; 
(mternal trade, foreign trade, statistics of iu?oduction and 
^^portation and exportation in the diflerent coimtrle®, trade 
mtlm mmmm$ ol orl^); (4} olive pests (the most important WImm 
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and. methods of prevention and control), (5) Condition of purity in the oil 
(refining, purification, mixing and methods of analysis) 

In connection with the Congress an award of three prizes will be made, 
each of the value of 5000 pesetas, for the best reports, dealing with the three 
following subjects • 

(1) The elimination of the bitter element in olive-*oil without de¬ 
triment to its quality. 

(2) The combination of olive-oil with other inodorous oils. 

(3) The adaptation of the methods of utilizing olive residues to small 

farms 

Further particulars may be obtained from the « Oficinas centrales 
del VII Congreso Internacional de Oleicultura, Palacio del Senado, 
Madrid » 

792 . Canada : Third World Congress and Exhibition of Poultry 
Farming Ottawa, 1927. 

793 Fourth International Congress of Refrigeration, Rome 1927. 

794 The Congress of the “ Association fran^aise pour Tavancement 

des Sciences ”, Li^ge 28 th July- 2 nd August 1924 . — The following is 
the programme of the Agricultural Section presided over by M C. J of 

the “ Institut agronomique at Gembloux * (1) Soil composition in hot and 
dry regions — (2) Utilization of the small strips of land along the coast by 
means of the elimination of salt and irrigation — (3) Mathematical expres¬ 
sion of the infiuence of fertilizing elements contained or introduced into the 
soil. (4) Potash Its function in the development of vines and in the quantity 
and quality of the grape — (5) Function of potavSh in the constitution of vines. 
—- (6) Utilization of barren and uncultivated lands by the cultivation of resin¬ 
ous plants and plants for perfumes. — (7) Means of crop improvement, — 
(8) Selection of cereal types adapted to soils and climate — (9) Diseases causing 
degeneration of the potato — (10) The Doryphora of the potato. — (11) New 
types or grafts. — (12) Treatment of vine mildew. — (13) Co-operation 
m wine making, co-operative canteens. — (14) Rational scientific feeding 
of domestic animals. — (14-a) Application of mendelism to the improvement 
of domestic animals (15) The hygiene of African fi;Ocks of sheep and of mi¬ 
grating fiocks. — (16) Microbes and the disinfection of land, — (x7) Cata¬ 
lysing fertilizers. — (18) Products of the sea pine. (X9) Diseases of chestnuts^ 
— (zo) Control of fungus diseases. 

For mfomxation apply to the ofiSices of the Association^ 28 Rue Serpente, 
Paris. 

795 * Congress of the Municipalities of the State of Minas Gemes^ 
Brassii. — A report has been published in the volume Anna$$ do Congresso das 
Mumcxpahdadss Mineiras reunido em Bello Horizonte de ^ a to de Junho de 
1923, pp. 659, Bello Horizonte, Imprensa Official, 1924. A great part of the 
work of the Congress was devoted to the discussion and formulation of the best 
methods by wMch Mrmicipal Authorities could participate in agricultural 
progress; propaganda for the diffusion of forage and hay cultivation, stations 
for the improvement of live stock and stud service, veterinary police; 
control of plant diseases, etc. 


X7 — 



766 


NotxcKS 


796. Congress of French Agriculture, Toulouse, 12-13 June 1924. — 
This was the sixth national annual congress organised by the ** Confcdtotion 
Nationale des Associations agricolcs, 39 Rue d’Amsteidam, Parts, IX. 

797. Congress of Apiculture, Paris 5-6 May 1924, organised by 
the Paris-Orleans Railway Company. — The following are vsottn* of tlu' re 
solutions of the Congress That the attention of the Governor (Viieni! of Noil h 
Africa and of the French colonies be drawn to the inipoitancc^ of inleimifying 
the production of beeswax which would certainly dnd a good inaila'i in Fruiic<\ 
That the measures adopted by the Government in favour of the inh^iivSifuMtion 
and development of apicultuie and honey should continue to oix?rate. ''riiat 
the scientific laboratories, especially those of tlie Institut Agronotnique and 
of the Institut Pasteur, should at once initiate a special study of swann diseusen 
and that official measures should be adopted to pievent the spread of these 
diseases and particularly that of brood disease. 

798. First Congress for the supply of electric power to country 
districts, Lyons, October 1924. — The “ Fedeiation Kaiiouale ftant^aise 
des coUectivit^s d’^lectiification rurale ” has decided to hold this congress 
in the second fortnight of October, 

The agenda includes the examination of some 30 reports upon all questions 
relating supply of electric power to rural areas. The reports will be con¬ 
sidered in connection with demonstrations of electric supply methods, lusting 
for 15 days, at an agricultural exlnbition included in the programme of the 
Lyons Exhibition, For information apply to the ** F6ddration Nationale des 
collectivit^s d*^lectrification rurale, 5, Avenue de FOp^ro, Paris l'\ 

799 A week of intensive horticulture organized by the commercial 
services of the Paris-Orleans Railway company m co-operation with the Agri¬ 
cultural Institute of Loire-Inf4rieure and various agricultural associations, 
took place from the 22nd to the 28th June at Nantes, on the occasion of the 
Exhibition in that city. For information apply to : M. POHISR, Ing^nieur des 
Services Commerciaux P. 0, i Place Valhubert, Paris. 

800. French North African Conference. Rabat 7-9 April 1924. - 
This Conference was held like its precodecessor, of which a report was pub¬ 
lished in the number of the 8th February 1923 of the Cahiers cohniaux de 
PInshM colomal ie Marseille^ between the Governor General of Algeria and the 
Residents General of Tunis and Morocco. The object in both cases was the 
co-ordination of the Services of the three colonies * At the second conference the 
questions considered included sanitation, an agreement between the iiscul 
administrations for the supprevssion of smuggling, questions concerning public 
works, road connections, combustibles, surveying utilization of the of 
Baharia, agricultural questions (unification of forcvSt legislation end of the 
methods of forestry in North Africa, sanitary police for plants at the 
Algerian-Morocco frontier, etc) — Membership of organizations of a scientific- 
hMorical character and for propaganda. — Research and scientific rchititma 
(linking up of meteorological services, etc). {Les cahiers colonimix de lUnsUM 
Cohmal de MarseUle^ No, 280, 1924). 

aox, Riroauiau Agricultural Congress (Bucharest 4-6 February 
1924) oiganised by the society of Rumanian fatmera. Among the questions 
considered by the congress wereThe organization of the various ctiegor- 
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iesof ptoducetsforcomttLou purposes; legal regulations for agricultural develop¬ 
ment issued after the year 1918; the production and distribution of selected 
seeds; the organisation of the trade in cereals, garden produce and fruit; im¬ 
provement in stock rearing; organization of farmers for the purpOvSe of utiliz¬ 
ing uncultivated lands [Covrespondance dconomiqite ronmame, Bulletin Offi- 
€%el duMimst^re de VIndustrie et duComyncrce, Royaume de Roumanie, Year V, 
No. I, pp 87-90. Bucharest 1924). 

Exhtbthons, Fairs and Compdihms, 

802 . France, Nineteenth Motor Exhibition, Paris, Grand Palais, 
2-31 October 1924. 

803 Autumn Sample Fair — Lyons — 21 Oct.-20 Nov. 1924. 

804 Great Britain. Egg laying competition for Gloucester county, 
England. — The competition started on the 7th October 1922 Each hen 
was allowed o 36 square metres of coop space and 2 16 square metres of open 
ground as a run. In the first year there were 52 poultry pens with 250 hens. 
The mortality was i % The total number of eggs laid amounted to 50 978, 
or an average of 196 per hen The group giving the maximum of produc¬ 
tion showed 240 eggs per hen, the best hen (Wyandotte white) laid 301 eggs 
in 48 weeks. 

The duck egg laying competition began on the 3rd November 1922 and 
XX groups each consisting of 4 ducks were entered The best group made a 
showing of an average of X75 5 eggs per duck m 48 weeks {Journal d'Agri¬ 
culture pratique, Year 88, Vol. i, No 2, p. 482 Paris, 1924), 

805 Italy. International Exhibition for Phylloxera Control and 
Vineyard Reconstruction. Gasalmonferrato 10th August-15th Septem¬ 
ber 1924, — The programme includes 4 divisions The phylloxera and the 
losses caused by phylloxera — Autiphylloxera remedies — American vines — 
Vineyard reconstruction. For information apply to A. Maiub 5 sca 3 ;chi, Casal 
Monferrato. 

S06. National Fruit Show, Trent, 20-30 Sept, 1924. — For infor¬ 
mation apply to Giulio Catoni, President of the Agricultural Council of Trento, 
Italy. 

807 . National Exhibition of pure chemistry and chemistry as 
applied to industry, Turin, September-October 1924. Tins exhibition 
includCvS among others the foUowmg groups • Chemical fertilizers; Xndustnes 
relating to food products, The sugar trade; AgncuJtural industries ; The trade 
aspect of organic and inorganic chemistry, Industry as concerned with 
fermentation and distillation, Treatment of textile fibres; Machinery and 
accessories employed in the chemical and clioniico-agricultural industries; 
Industries concerned with refrigeration; Various trades. For information 
apply to the oifice of the organizing committee, Turin, Via Garibaldi, 35. 

808 Luxemburg. Third Commercial Fair, Luxemburg, 20-28 Au¬ 
gust 1924. — For information apply to the Comity de la Foire, rg. Rue des 
Bains, Luxemburg. 

809 Italian sample Exhibition in Christiania, Norway* Septem-* 
her-October 1924. — This exhibition has been organized rmder the auspices 
and tlie control of the Italian Royal Legation. One section is devoted to agti^ 

ly* — Agr tngU 
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cultoal atid food iiicliiHirios (pte«erved food, rice, vep^etablcvH, fruU, lK|iu‘urM, 
tomato and siitiilat preservev«5, cheeses, oil, wme, biscuits, p£‘as, heuus, and 
other legumes, forage, etc.)* For itiformation apply to Cav R, Com¬ 

mercial attach#, Lega/ioiie d’ltaha, Christiania. 

8x0. New Zealand, Dunedin International Exhibition, Novemtoor 
1924* — b'ot information apply to the High Commissioner lot New Zeulaiul, 
413-X5 Strand, I/ondon W. C 2. 

Miscellaneous, 

811. Argentina. The work of the Government for the development 
of foreign markets for meat. — The Argentine Goveimuent has iiiangurated 
a world-wide publicity campaign for the purpose of increasing the Argentine 
exports of meat. The failure of several plans to relieve the depression in th(' 
Argentine meat industry during the past two years has conviucc^d iiie (»overn- 
ment that the only remedy lies, not in an attempt to bolster or stahilizi' ihe 
price through legislation, but rather in increasing the demand and leaving the 
price to adjust itself according to the law of supply and demand. 

, The Argentine Ministry of Agriculture has announced that the campaign 
would be started through the Argentine Chamber of Commerce, the Argentine 
Consular and Diplomatic service and special corporations interested in develop¬ 
ing the meat trade It has been decided that no appeal would be made di¬ 
rectly to the public imtil further plans have been made and advertisements 
prepared that would be adaptable to the people for whom they were inteiidt‘<L 
Motion' picture films depicting the cattle-raising industry of the Argentine, 
have been prepared for distnbution in France, Spain, Geitnany and Jtoly. 
In addition, the department has a large pamphlet ready for distritmli^iNiti- 
titled ** Meats and Meat Production in the Argentine [Crops and Markets^ 
Washington, D C„ Vol. I, No. 18, 1924) 

812. Agriculture in Braxil. — The following data have been taken from 
the 1924 Message of the President of tlxe Republic, His lixcelleiu'y Arthur DA 
SiX,VA BEnKAKDns (Mensageni apresentada ao Cougreaso Nacioiiul na abciiura 
da primeira Sec$ao da decimasegunda legislaium pelo Presidenle da Reptthlica 
Arthur da Silva Bernardcs, 1924, Diano Official, Hslados (fmdos do Bmsth 
Year DXIII, No, X08, pp 11387-J148T, Rio dc Janeiro, 4th May, 1924). 

iMnd improvements: hydraulic works and provision of dftnktng water, 

In the North-East of Brazil great irrigation works are being carried out, under 
the direction of the ** Inspectoiia Federal de Obta.s contra as seccas In 
Ceard great barrage dikes are being constnicled for the formation of lUtilicial 
lakes at Poco dos Pans, Orps, Fatu, Quixeramobim and Arcarape The se¬ 
cond and the last are almost completed. In Parahyba tlie great dams of Silo 
Gon^alo, Piranhas and Pildes are under construction; inRioCkande do Norte 
those of Gargalheira and Parelhas In 1923, in the North Eastern states, the 
construction of numerous locks were completed, including that of Malhada 
^ Vetmelha, on the Rio Grande do Norte, having a capacity of 7.7 milikm cubic 
metres, as well as 70 tubular wells for the provision of water for domeatic 
use and the watering of cattle. Sdiemes for the utilization of ilu* watem of 
the nvets Sao Pedro, Mantiquifa, Matto Orossa, x4resm, Mazomba for dis** 
tnbution in inhabited centres arc also under considej^ntion. 
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7 he Mimstvv of Agnmlime liatl, for ilie year 1923, a budget of -^68 700 
jiold milreis, that is 86 000 more than 111 the preceding year. This ooiisti- 
tutes 4 % oi the total budget of the Republic 

Information in regard to crops is obtained by means of questionnaires 
sent by the “ Scrvigo de Inspec^ao e Fomento agricola to every municipal 
authoiity asking for figures for their principal crops and also through enqui* 
ries made directly and on the spot The yields for the agricultural year 
1922-23 thus ascertained were as follows (in round numbers) picked cotton 
1x9000 tons, rice 839000 tons, sugar of all kinds 761000 tons (i), lucetn 216000 
tons, potatoes 208 000 tons, rubber 196 000 tons, cocoa 52 000 tons, cofiee, 
I 140 tons, abasstt fruits (Orhgma martiana) 45 000 tons, other oil 
producing palm fruits 86557000 fruits, manioc flour 658000 tons, beans 
630000 tons, mate 193000 Ions, maize 5 136 500 tons, tobacco 70 900 tons, 
wheat 80 200 tons, wine 4^2,400 111 , brandy i 491 000 hi 

The Service de inspeegao e Fomento Agricola ” in 1923 distributed 
to farmers 371 847 kilos of selected seeds and also 23 100 fruit grafts It 
has five stations for seed production. Espirito Santo (Parahyba), Re- 
zende (Rio de Janeiro), Loreiia and Sao Simao (vSan Paolo), Itajahy (Santa 
Cathanna) At 145 stations, m co-operation with the farmers, provision 
is made for demonstrations of the best methods of cultivation An active 
propaganda for agricultural co-operation is being carried out In addi¬ 
tion, the Government gives special encouragement to the national trade in 
fertilizers in which national raw material is used, and 39 021 tons of manure 
were pioduced in 1923. 

Cyop$ Cofiee is the most important of the agricultural products of 
Brazil both financially and otherwise. 

The cultivation of cotton under the Federal Government and the Gov¬ 
ernments of the individual States, is making constant and rapid progress: 
the expoitation of raw cotton rose from 2 600 tons in 1922 to 34000 tons 
in 192^ 

By a decree No 16122 of the X2th August 1923 the Service do Algo- 
dfio has been organised of winch the object is the progress and super^nsion 
of the cotton crops and the control of its parasites and pests: by a decree 
No. X5900 of the 2oih December 1922 measures were taken for the suppres¬ 
sion of fraudulent practices in the cotton trade There is a Servi9o de 
Cla$sifiea$ao do Algodao*' and the Commercial Excliange of San Paolo, has 
founded a school for the classification of cotton. In collaboration with the 
“ Ihstituto Biologico de Befensa Agricola ** the '' Service do AlgodH^o ** has 
organised the control of the pink-boll-worm {Platyedm go^sypidtu) (2) and 
established methods for the purification of seeds, and measures have been 
taken against the introduction of substitutes, (It is forbidden throughout all 

(1) According to information futnished by the Brazilian Ministry of Agriculture, tke 
production of sugar m 1923^24 throughout the country was 644 410 tons, so that 
Brazil holds the fourth place in world sugar production, coming after Cuba, India and Java. 
Internal consumption is about 250 000 tons per year In the first S montlis of 1923, 105 029 
tons were exported, [Tropical Agnmltutei the Journal of the Imperial College of Tropical 
Agncullme^ Vol I, No. 5, p 64 Trinidad, 1924) 

(2) See iS, 1921, No. 1306 [EiL) 
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the States, to introduce imgimied cotton; in Rio de Janeiro iiiere is a plant 
for cotton disinfection by means of hydrocyanic acid, consltucted by the 
firm of J P Devine Sl Co., Buffalo U. S.). 

Til 1023 the Cotton Service distributed 302 tons of gotxl seeds aial lh(‘ 
equipment of two expctiinenlal sections for cotton one at !Hia<*i<vd)a and 
the othei at Serido, is being completed, while the plunlalion.s foi selected 
seed production at Pendencki, Coroatd md Igarapc-Assu luivc‘ bei*n cnlirgi*d. 

Por the year 1923-1924 a pioduction of r50ooo tons of giiinc'd eoiton 
from 795 532 hectares is expccfed, tluit is, 30 % above that of tiu‘ pn*M‘<nis 
year. The fet place in production (about a quarter of the wtiokj belongs 
to the State of S Paolo, followed in order by Ccani, Parahyba, Ftmaunlnuxi, 
Rio Grande do Norte, etc. 

The conditions of the Rubber industry improved veiy conskletably in 
1923 tollowing on the stabihzation of pnces, as fixed by the planters. Thi‘ 
Government asked the National Congress for funds to subsidize this ttnpoti- 
ant industry especially for the formation of legular plantations sr> as to 
obtain more readily more prohtable returns. 

The cultivation of the sugar cane is undergoing a period of revival. One 
of the chief causes militating against progress is the degeneration of the vari¬ 
eties grown in the different d^tricts and this it ivS hoped to eliminate by means 
of selective experiments at dif ereni stations 

'Rice cultivation is also making rapid progreSvS, evSi>ecitiliy in the State 
of San Paolo, which produced 364000 tons of rice in 19^3, followed by the 
State of Rio Grande do Sul with 174000 tons, and of Mnas (.Jeraes with 
12S000 tons. 

The Slate of Bahia, is the chief centre for the production of cacao. ’The 
inost serious obstacle against further development is a lack of the cjuality 
of resistance 

The cultivation of wheat is encouraged by the Government Jby Ricans 
of the distribution of specially selected seeds and propaganda for the Mmi 
extensive sowmg The crop is, however, limited to the States in tibe extrethe 
south (i) 

Fruit growing is making good progress and has received Government en¬ 
couragement m various forms. The export of Brazilian orange,s iuis had g<iocI 
results and oranges to the value of 5 646000 milreis were expc»rted iti ini ^ 
mainly to the United States, where they arrived at a period wJien the na¬ 
tive product IS scarce 


(x) The marked mcrease m the production ol wheat, oats, lyc ami b.ttk‘y duriio^ the 
year X923-84 ih the States of i»araa4, Simta Catliarimi mid Rio Grande (llu* only BtaUi^ hi 
^ where these cereals are cultivated) is due according to the Directoriu do Fomenlo 
only to the favourable seabon but also to the me of specially chosen seeds, selected toy 
j Aae eicperimeut stations in Brazil or introduced fiom Uruguay and aeclinutised 

No 329 and 330, Zxo de Janeiro, imh The ‘'Psta^Ho liicperlmental de Trigo 
Alfredo Chaves of Rio Grande do Sul has provided the ** Xn&pectoda Agticola ** of l»orto 
A(egre, for agricultural year i9«3-«4 with 70' quintals of wheat seeds and 45 quintals of 
barley seeds for the brewing of various qualities and Mnds selected at the Btation 
No. 341)* im.) ' , , . ' ' 
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Tobacco is mainly gromi in the State of Babia with an average annual 
yield of 27 200 tons, followed by Bio Grande do Sul (average yield 19 400 
tons), Minas Geraes (yield 8 000 tons in 1923) and Par^ (yield 3000 tons in 

1923) 

The cultivation of the vine and wine making are in continual progress 
especially in the States of San Paolo and the southern part of Minas Geraes; 
for the further development of this industry two experimental stations have 
been set up, and the station at Caxias has largely contributed to the im¬ 
provement of wine production in the State of Rio Grande do Sub 

An enquiry has been made into the industry and trade in timber (i) 

A considerable part of the activity of the Jardim Botamco of Kio 
de Janeiro, is devoted to questions of forestry and the work of acclimatiz¬ 
ing various exotic species has been particularly successful The Botanical 
Garden has a special service for the exchange of seeds and plants and in 1923 
about 70 000 plants were distributed In the '' Reserva Florestal of Ita- 
tiaya the practical application of plant biology receives special consideration. 

Stock-ratsing Industry — This industry in Brazil, as in the Argentine, 
experienced a grave crisis on the termination of the European war. The 
low rate of the Brazilian exchange allowed about 200 000 tons of animal 
products to be exported in 1923. In that year the exportation of frozen 
Brazilian meat to England was organized, and has been very successful. 
Oxen for nnprovement purposes were also exported to Mexico The selec¬ 
tion of the Catacu breed in the state of San Paolo (2) has been followed up 
and crossings of the native oxen with the race " limousine have been made 
tn order to increase the production of milk. The above in conjunction with 
the inauguration of an industry for milk products is one of the measures, 
taken by the Government to encourage national stock-breeding (2) The 
planting of lucern fields has been successfully carried out especially in the 
States of San Paolo and Rio Grande do Sul and their rapid diffusion is 
a safe guarantee of progress in stock raising. Important studies in regard 
to native forage have been carried out by the Estagao de Agrosiologia 
of the Ministry of Agiiculture. 

Stlk CuUimtwn By the law No 4C32 of the 6th January 1923 special 
privileges were granted to the three largest silk-worru breeding companies 
in Brazil As a result of this law the Sociedade industrias de Seda Na- 
cional has been formed with its offices in Campinas, which has founded an 
Institute de Sericoltura established large plantations of mulberry trees 
and largely developed silk worm rearing in San Paolo and the neighbouring 
districts. The Esta§ao Sericola in Barbacena is a goveriiment station 
and is enquiring into the actual conditions of sericulture in the States of 
Minas Geraes, Rio de Janeiro, Santa Catharina and Pio Grande do Sul, 

AgncuUural Industries. The attention of the Government has been 
recently devolved to the encouragement of various industries for the manu¬ 
facture of agricultural products; pao-mixto (bread made of a mixture of 


(i) See R. 1924, No, 1x3. (Ed } 

(a) See No. 684 of this (Ed ) 
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wheat and luaiiioe Hour), alcohol (using an improved quality cjf fcnneiit so 
as to double the output), Rubber factories, etc. 

Conirol of Cmp Pantsites (md Feints, — The Biological histilute of Agri- 
culiiu'il Piotcctiou, founded iu 19^0, is conUnulng its woik. The “ Set- 
(Ic riiytopathnlogia of the Institute in 192^ carried out cnqtutics as 
to the ilivseuvscs of 12 cullivuted crops and mote particularly theintectioii of the 
oniuge trees caused by the Cladospovmhtm edvL The “ Serv^'o de 15nlo« 
mologiaAgricoli*’ published hve pamphlets and stiulicd 95 sptndes of noxious 
iuvsecis aiul the most edeetive insecticides for their contiol Hie ** vSeivi<;o 
de VigiLuicii Vegetal “'b which carries out the inspection of all vegetable pro¬ 
ducts imported into Brazil discovered at the port of Rio de Janeiro 5 spe¬ 
cies of injurious insects which had not hitherto been reported in the c'oun- 
try T'his vService is carried on at the following ports . Recife, Bahia, Rio 
de Janeiro, Santos, Rio Grande, and hUvS been extended to the port tjf San 
Rranoisco (Slate of Santa Cathariiia). 

The Biological Institute includes the following: the l<)xperimcnlal and 
Demonstration Station of Deodoro, the Service for the Selection ol mmttue 
or Resistant Plants, and the Daboraiory for Soil Microbiology. 

Brazil, in agreement with other State.s, is organizing a systematic effort 
to get rid of the wliite ant which is the greatest bane of Brazilian agricultim, 
by the destruction of the ant-hills and is also establising a special eor^is of 
il^erant instructors for giving information on the farm theiuseives an to 
the methods of using insecticides and fungicides 

The Supreme Council of Agricultural Protection has taken mijiorlaut 
steps to prevent the introduction of new pests into the country and to bring 
about a more efficient collaboration of the Ministerial services iu the controj , 
of the spread of insects and parasites which arc injurious to the crops. Them 
is a Service for cleansing and selecting cereals, and the necessity for making 
compulsory the the cleansing of cereals and the introduction of uniform 
methods of classihcation has been established clearly demonstrated (ToiE®®) 
The following information is taken from the speech of Boct. Athar Toimts 
Pi 3 :;ho on tlie occasion of the close of the Session and the examination for the 
Diploma of 1923 at the Agricultural School of Piracicaba, San Paolo (Dl»- 
curso do Paranytnpho Dr. Arthur Toeeie:s Fnao, nas fcstas de formahtm 
do$ agronomos de 1923, da Escola Agricola Buiz deQueiroz cm Pimcicaba 
AgneoU, %ndustrhl commreial Mimira, Vol, II, No. z, pp. 89-94, 
Bello Horizonte, 1924). 

According to the census of 19-20 made by the ** Directorio General <le Bsta- 
disticas ” of the Ministry of Agriculture - the value of Brazilian agricultural 
production in igzo amounted in round figures tozr 146000000 milreis, di¬ 
vided as foUows: value of the soil, of machinery and tools, 10 568 million 
mUreis; value of stock, 6 184 nullions; value of agricultural, products, 4,394 
mfUions. The number of farms was 648,153, covering an area of 173 104 675 
hectares, and over 73 % of these farms were managed'directly by the owners. 
In 2921 tM Value of the exported crop products of Brazil amounted to 
% of the htol exports, and in bulk to 70 %, cattle repxesentinfif 10.8% 
IM and 7^2 % in bulk. / : s ' ^ > 

Coffee, cot^oH, wool, sugar, cocoa, rubber,, tobatssfe,' , 
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cenfefa, oil fruits, manioc flonr, beans etc arc the principal exported vcgc' 
table products in order of importtnicc 

According to the account given by J. Bartosa, {Revt^ta agricola, industymt 
e commercial Mtneira, Vol II, No z, pp 7J-75, Bello liori/onle, the 

eyport of oil fruits from Brazil winch a fcwyeais ago was insignificant, is mak¬ 
ing a cotitiniial and rapid progress and reached roo 000 tons in 1922 and X923, 
while the 2>ricc is also rapidly growing The vStipplies are provided by a great 
number of wild plants of various species and cultivation would be highly 
advantageous in bringing about a marked increase^ in production. 

813 Exploitation in the Amazon Valley. — Dr Charles Da RuEof the 
faculty of Botany, at Miclngaii University, United States, tmished in March r 924 
Ills 8 months exploration 111 various parts of the Valley of the Amazon (Bra¬ 
zil and Bolivia) where, as a vSpecialist for rubber cultivation, he made a study 
of this industry for the Ministry of Agriculture. The objects of the expedition 
were as follows . (1) the study of the piCvSent condition of the rubber industry 
in Brazil, including the area covered by the wild rubber plant and the different 
systems of x^roduction, (2) the slud}^ of the spccicvS of trees especially those 
growing on the lower reaches of the Amazon river the rubber trees in the 
I$ast, winch to-day give most of the rubber output in the Malay States, In¬ 
dia, Borneo, Ceylon, Java and Sumatra, were all originally transplanted 
from Biazil, (3) physiological studies of the rubber tree and geneial botan¬ 
ical studies, (4) the diseases of the rubber tree. Dr J. B. WEIR (patho¬ 
logist of the Bureau of the Plant Industry of the Ministry of Agriculture, 
of the United Stales of America, was in charge of these .studies); (5) studies 
of the conditions and metliods of xitoduction in the divstrict of Acre (Higher 
Amazon River) which jiroduces the best quality of rubber 

The results of the expedition will be published m Dr. Da Rue*S Report 
to the Ministry of Agriculture 

814 Irrigation Scheme in India. — A great irrigation scheme has 
been planned in Southern India which involves the storage of 80 000 000 
cubic feet of water, from the Cauvery River, io be used for the irrigation of 
300 000 acres {Sctence, No. 1532 p XIV, New York, iqa^j) 

815. Agricultural progress in Palestine *»s described in the Commemal 
Bulletin of the Director of Agriculture lliere are three distinct types of agri¬ 
culture ; grazing of camels, sheep, goats and horses, as practised by the 
Bedouin tribes farming as earned out by the native Arabs, and the activities 
of the colonies of agricultural iimingiants in all parts of the country who have 
introduced the latest western methods of agriculture The itmnigmnis are as 
a rule of German or Jewish origin, the latter being affiliated to the Jewish 
Colonisation Association or the Palestine Zionist Executive. Progress is 
marked by the improved breeds of milch cattle, the development of poultry 
rearing and apiculture, the use of cliemical fertilisers and selected seeds ahd 
also by the introduction of new and more profitable crops, such as tobacco, 
potatoes, flax, beet, sugar cane, etc.. {The Board of Trade Journal, No. i437» 
Dondon, 1924) 

816, Agriculture and Trade in the Cape Verde Islands in 1923. — The 
island of Cape Verde, which, owing to its geograj)hical position, is a very import¬ 
ant coaling and oil fuel station, is almost barren, owing chiefly to lack of watet; 
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tli0“i;igh tie other islands of the archipelago, where the iuhaWtants derive their 
means of subsistence almost e:xclu$ively fioni agriculture, produce a vatieij 
of crops, of which the most important are maisie (the principal arlieh' of food 
among the natives), pulgheira seed, sugar cane (from which raw sugar and 
spirit or aguardente are made), coffee of excellent quality and various kinds 
of fruits, notably oranges and bananas. The methodvS of agricuiitne among 
the natives are of a very primitive kind ; in effect the only iinpk‘tnent is the 
spade and it is very doubtful whether the introduction of modern methods 
would result in great improvements, eithei m the quality or the cfuautity 
of the crops An experimental agricnltuial and oalllc raising station has 
been established at Praia but the results, so far, ap|x;ar to be vSmalL 
of all kinds and of excellent quality abound throughout the atchiiielago, 
and form one of the mam foods of the people. Salt is, or has been, produced 
in considerable quantities in the Sal, Mayo and Boa Vista islands. The is¬ 
land of Fogo contains valuable deposits of sulphur of exceptional purity in 
addition to sulphate of soda but these are at present almost unworked. 

According to the Trade Statistics for the Cape Verde Islands, the total 
value of imports in 1923 was 43 510 p6 escudos as compared with 39,002,924 
in 1922 The principal articles imported, apart from coal and fuel oil, are 
maize, dour, tapioca, sugar, rice, olive oil, fat, alcoholic beverages, tinned 
foods, etc. Exports during 1923 were valued at 395,604 esc, as conqiaied 
with 680,035 CSC. in the previous year, the principal commodities exported 
being pulgheira seed, coffee, skins, and salt {The Board of Trade Journal, 
No. 1431* Bondon, 1924). 

817. Silk growing in Syria show's great possibilities of <ieveloptiU‘ni and 
has already made considerable progress, the production of cocoons having 
doubled in 1924, The irrigation works proposed by the High Commissioner 
will bring about still further progress in this industry. The measures taken by 
the High Commissioner in conjunction with the Chamber of Commerce of 
, Byons, deal chiefly with the replanting of mulberry trees, and the improve¬ 
ment of the production of the silkworm eggs A Biucau of Silk-Cul¬ 
ture will be organised at Behut in co-operation with the Chutnber Com¬ 
merce. {Revue hmemueUe de la sinckultute^ No, lo, 

8x8. Large agricultural area opened in South Africa, One of ttu; 

' largest land settlement and irrigation schemes ever proposed in South Africa 
is nearing completion at Oraaff Hemet, The scheme will open up an area c^f 
X05 000 acres, which is to be devoted to the dairy industry, pig brevdiug, iK>ult ry 
keeping and fruit growing. The land is to be suk3ivi<lo<l and sold io scltlcrs in 
small parcels of 30 acres. A central traiumg farm stuffed by agriculturnl 
experts will be maintained to assist settlers in the profitable funning of the 
land. The district is near Port Elizabeth and h intensccted by the Elizabeth- 
Hozmead railroad {Crops and Markets, Vol. I, No. 17. ‘Washington, 192-4), 

819. Herd-Book of Butch Cattle in the State of San Faolo» Braa;iL 
^ As a result of the efforts of the chief cattlc-bre^xlers a Herd-Book 
Sblkudez^ de Sao Paulo'' is being compiled by the ** Liga agricola brazi- 
lehra*', Sao Paulo, rua L. Bento, n, 10. [BmiTPerro-Caml, Series XV, 
Vol. XXVI, No. 345, p, 524. Bio de Janeiro, 1924). 
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820, Consuls of the United Statee to co-operate with the Department 
of Agriculture. — Agreements have recently been made by the U. S 
Department of Agriculture with the Department of State for the periodic pre¬ 
paration of weekly, monthly, and annual reports by members of the Consular 
vServJce in the important producing and consuming countries on all of the 
important agricultural staples This information will be published regularly 
in Foreign Crops and Markets, (Crops and Markets, Vol I, No 13, 1924). 

821. Cheese-Grading Facilities in Finland. — The Government of 
Finland has organised at Helsingfors a Bureau for the inpection of cheese 
intended for ezport Baines in Finland have been invited to make use of 
this Bureau in order to enhance the prestige of Finnish cheese in the foreign 
markets Dairies desiring to utilise this service must inform the Bureau 
of their production methods, grant free access to their books and must 
allow the Government to inspect their factories Such dairies will receive 
registration numbers, which numbers are to be used as marks of origin. 
The actual inspection of cheese will include a chemical analysis and the 
rendering of a quality classification by the Government. 

Exports of cheese from Finland during 1923 amounted to only 3 000 000 
lbs as compared#with nearly 6 000 000 in 1922. (Crops and Markets, Vol. I, 
No. 16 Washington, 1924 ) 

822 National Federation of rural electrical enterprises in France* 
Head Office 5 Avenue de TOp^ra, Paris. — This organisation includes, among 
its objects, that of bringing electricity undertakings in country district into 
closer touch, for the protection of their common interests and the organis¬ 
ation of new centres or groups: it approaches public bodies, when necessary, 
and also firms which produce and distribute electncal current, contractors, 
engineers and consumers for the purpose of encouraging and developing na- 
tiona% the work of electrification. The Federation also keeps complete 
records of the actual condition of electrical enterprise in the different coun¬ 
tries, making a particular study of rural wiring systems and the use of elec¬ 
tric current in the country. (La Y%e agrtcole et rurale. No. 15, 1924). 

823. National Association of French Wheat-Growers. — This Asso¬ 
ciation is in process of formation. Its chief purpose will be to being the pro¬ 
fessional associations and the individual farmer into touch, for the protec¬ 
tion of their common interests, both economic and agricultural. The As-' 
sociation will deal more particularly with the following questions: 

(i) The establishment of fair prices for gram and straw, and the co¬ 
ordination of the activities of all the afiiHated bodies to this end. 

{2) The collection and publication of information relating to the con¬ 
dition of crops and the state of the markets, 

(3) The development of exchange of goods between the difierent dis¬ 
tricts as well as foreign countries. 

{4) The study of the cost of wheat producrion and the normal rela-' ' 
tion between the prices of wheat, flour and bread. 

(5) The study of all agricultural processes likely to improve and in-^ 
crease production. 

(6) The development of Mutual Credit Societies, and Unions of wheat^ 

growers in France and French North Africa. * ;' 
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824, Italy. National Scientific and Technical Committee. — At n 
Meeting held on May 31, 1924 in the hall of the ludusliial Aj:)sodaiion o! 
Italy at the Polytechnic at Milan, Signor lug, (h Skmknza, Ptcsideut of the 
National Scientific and Technical Coninnltec, in eollahoratioii with the Schtc 
tary, Prof Coppadoko, presented a lepoit on the work of tlic yeai uu 
showing the action taken by the Committee on behalf of the university seieiiei' 
laboratories by the supply of apparatus, collection of funds, etc. He ahf) 
repox ted that a scheme for the fonnaiion of a huge central institute of re 
search had be^n under consideration, and invited those present to sujiport 
the Bibliogiapliical Section of the TecJnncal and Scteniifw ArchUws, the object 
of which is to put at the disposal of business men, students and tedmieai 
experts all records and infoimation which may be necessary and useful in 
the difierent departments of their work Reference was made to the for** 
mation of a Committee for the consideration of new inventions, which may 
in time be able to give assistance to invcntois, of a .scientific, teclnucal and 
financial character 

825 Technical methods adopted for the development of a^ricwl- 
ture in Norway. —The amount of tenitory under cultivation in Norway is 
in round figures 735000 hectares (exclusive of woods, arable land, etc.), Most 
of the properties are small, since 99 % are of !e.ss than ro hectares, althougli 
each cultivated and meadow area will have a certain area of wood and pa*- 
siure land in addition 

The employment in common of technical methods foi the development 
ot agriculture is in part cariied out under the care of the vSiate Agricultural 
Administration, and partly by^ professional agricultural bodies, ^riie cen¬ 
tral administration is under the Ministry" of Agncultuie, whose Din^ctor 
issues regulations for the encouragement of agricultuic and stock-breeding. 

The funds to be devoted to tins work amount to 14 inillton crowns (1 crown 
» 13 % <3.. at pat). The following are the chief items of cxjxuKliiure:— 
direct grants towards the cultivation of the land. 3 millions; settlcnwnt (in¬ 
cluding " Ny Ford '*) 1 million; funds for the cultivation of uncuhivated areas, 
,r million; farm schools for peasants and training schools for cuunlry wo¬ 
men* 2 165 000, the different districts contributing one quarter of the main¬ 
tenance cost of these schools; stall salaries and travelling t mil¬ 

lion ; centres for field ex|5eriments, 487 000; depots for cereals mid grinding- 
stones, 650000; grants tor the construction and mainteiiauce of tertilter 
factories 300000. grants to agricultural societies, 1180 000 ; to stock breed¬ 
ing associations, breedem of pedigree cows etc., control of milk production 
and farm accountancy, 540000; local agricultural offices, 200000. The 
/ d^erent districts also contribute to the last three items of expenditure, 

, The work of breaking up and colonising the land* has, of late yearn, con¬ 
tributed very largely to the development of agricullutc. 

In tgij a special department of tlic Ministry of Agriculture wsis opL^md 
to stimntoe and encourage agricultural production. At the same time a 
great deal was done to break up the vast uncultivated areas that eirist in 
^ Nofrway and this is to-day the chief work of the departmmt. 
r Bei^ Oie years wiS-r923* 30 400 hectare^ of Imd have btm broken 

^ lap mi Wofight under cnltivatton at a net cost of ro6 nriUiou emwm^ to whlab 

# * 
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the State contributed 30 3 millions, Ixjsides fumivsliing loans to the amount 
of 30.3 nullioii crowus Of this total area, 10^^50 hectares were broken up 
between the years 19^0 and 1920 

The greater pari of the grants made by the State for the colonisation of 
the interior are admiiustcred by the association “ Ny Fold 

The professional agricultural coiporations include a number of institn- 
tioi^s and officials who arc paid out of the State funds, or by contributions 
fioin the different dislriots, though some arc paid cntiiely by the contribu¬ 
tions of members 

(1) One of the oldest of these societies is the Royal vSociety for the 
prosperity of Norway vSclskapcl for Norges Vel ”), founded in 1809. Be¬ 
ginning with a very wide held of activity, it gradually lestncted its work 
and became what it is to-do3’, an essentially agricultural society Various 
other societies (“laiidhiiksselvskapene ”), became affiliated to it, but these are 
lending more and more to come into closer relations witJi the State, as the 
vState subsidi<‘s increase Up to the present the work of this society has con¬ 
sisted chiefl}^ in the study of new questions and in the formation of new in¬ 
stitutions, which, when fairly launched, come under the sState. Recently the 
v^ocicty hUvS undortrikcn nioie peimanciit wwk, such as vScientific empiiry, and 
some propaganda work. It also holds conferences on agricultural questions 
of the day, and issues the monthly leview lidsknjt for dei hJorske Landbriik. 
It is subsidivsed by the State to the extent of 1 yo,ooo croivns The activities 
of the affiliated societies include all the principal branches of agriculture. 

(2) The Agricultural Societies (“ I^andlikssclskapene 

The gi eater part of the grants made by the Stale towards the encourage¬ 
ment of agriculture, have been for some time administered by the agricul¬ 
tural vSocielieh. There is one such society in each of the 18 "'fylker*^ or 
provinces They mostly date from the end of the i8tli century to the begin¬ 
ning of the 19th. They take an active part in the breaking up of the land, 
and since the reform of 1919, may be considered as being local provincial 
branches of the Ministry of agriculture. This close collaboration allows a 
large measure of decentrah5?ation winch is a neccvssity, owing to the peculiar 
conditions of the country 

(3) Ny FordThis association was founded in 1907 by various 
agricultural societies as w^dl as commercial and industrial organisations, for 
the purpose of restricting emigration, and helping emigrants wishing to 
be repatriated. At present, however, it is cliiedy concerned with inteiml 
land settlement. Various other associations of a local character also work 
for this end, all subsidised by the State Up to July xst 1922 the '‘Ny Ford'' 
held 1635 hectares of land, of which it had distributed 1130 (N Khosbv, Wtt 
cm de faglige tiltak for at fremme landbruget i Norge. Nord%she Jordbruhs^ 
forshtng, VoL t, suppl. 3, 1923) 

S26. Catalogue of scientific periodicals in the libraries of Paris. — 
Under the auspiccvS of the Academy of Sciences and with the co-operation 
of the librarians of Paris, M. Alfred Lacroix has undertaken the publication 
of a Catalogue of scientific periodicals in the libraries of Paris to be known as 
Inventairc des pdriodiques scientifiques des biblioth^ques de Paris 
te$ rmdm d$ VAcadimie d^a^fimlU^u ds France, No 7, 192^^1. 
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S27* Works which have been awarded prices by the Aj^ricultural 

Academy of France, — Ho 8, 102 [ oithQ Comptes rendus of ilw Ap^rnttiimai 
Academy of France, in addition ot the speeches by M. B DntRON, Miiitsicr of 
Agticuliure, dealing with the present conditions of agricultun* in 
by Pi of ViAEA, president of the Academy, upon the services tendetcd to agti* 
culture by the study of agricultuial science, and by M, Baonirk, P<*nn,iiieni 
Secretary of the Academy on the work of the Acudc'iny during the year In** 
ginning March ist 1923, contains reports on the following works wUidi liave 
been awarded prizes by the Academy . 

F, Hartmann, VAgnaAture de Vimaenm E^ypie. (AgrieultuTe in 
cient Rgypt) 

AuGE-bARiBE, Lc pavsan fmngais aprh la guerre, {The I'rench |x.uiHani 
after the war) 

ly. LauTKNT Esquisse de geographic hotanique du massif de la Sarnie* 
Baume (A sketch of the botanical gcopaphy of the Baitito Baumc moun¬ 
tains). 

Beanchon and BEnAMARRE m Monchaox. Toutes kb ponies, (Poultry 
of all kmds). 

MONVOISIN La conservation des denrSes pirissabks par k ffoid (The 
preservation of perishable viands by refrigeration) 

Guy be BuEib. Devolution de VagncuUure dans lc Vextn nanncaid depnts 
un demi*sUcle, {Fifty years of agricultural evolution in the Noitnaii Vexin). 

BotTiN MomgrapMe de la region de Marruhesch [Maroc], (Monograph on 
Marrakesch (Morocco]) 

I/issoT Uamihorakon du bStait par h contrSle laAier, (Stock imprewenteni 
by means of milk control) 

H Brxm. Le dormim rural,, ce quHl Staii autrefois, ce quhl esi uupmnfhuf,^ 
ce quhl devraii Sire (Farm property in the past, present and future). 

PHRREX“MAS>S 0 NNEcrvE. UapicuUure intensive et Pikvage des reines, (Iit» 
tensive bee-keeping and the breeding of queen-bees). 

PORCHET. Etude de Vicoulement souterrain des eaux, (Study of deep 
ter-springs). 

Or, CareE. Hydrauliqm agneok et indmirieUe en Syrie, (Agrieultiiral and 
industrial hydraulics in Syria) 

There was also a report by M. 11 . Baeosse on the work of the Bociidl* 
fran^aise d’tonoinie alpcstre dealing with the improvement of forest ami 
pasture lands, and mountain gardens cultivated chiefly lor forage, etc. 

828. The Ministry of Agriculture and of the Demesne of Roirniaiiis 
has brought the balance for 1924 up to 628,000,000 ki with an increain, com¬ 
pared with that of 1923, calculated for 12 months, of about 105 900 W. 
The increase in expenditure was divided as follows: 40 300 000 bemu# 
to officials to meet the high cost of living — 3 millions for the foimdatim 
of a new sero-vaccine Institute — 3 500 000 for the International Institute 
of Agriculture at Rome — i million for the induistrfeilisation of fruit-culture, 
etc. {JRoyaunie de Roumanu, MimsUre des Finances, Budget general de PEM 
pom Vexercice 1924, p, 83, Bucharest, Impr. Globus 1924). 

829 . the formation of ^‘standards in the United States. - A n*ceiit 

issued by the Chamber of Commerce shows what has been don*? to 
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simplify the manufacture of products. Following the Congress of March 
1923, the manufacturers of milk bottles adopted a uniform size and model 
which will be presented for the approval of the producers. Another con¬ 
gress held in March 1923 referred to the wide adoption of standard types 
for motor-car accessories and portable parts In July 1923 standard types 
were established for wire netting and steel fencing, and their adoption be¬ 
came compulsory on September 1st 1923. A uniform type has been adopted 
for eaithenware or terracotta goods, such as tiles, pipes, bricks etc , and paint 
and varnish pots (Communication by the Secretary of the international 
Chamber of Commerce Bulletin economique de Vlndochme, Renseignements, 
Year 28, No i, p 25, Hanoi-Haiphong, 1924) 

830 Formation of standard types for cereals* — The co-operation of 
the Colonial Institute of Marseilles with the department of Agriculture of 
the United States regardmg the adoption of standard types, has resulted in a 
senes of conferences between one of the chief officials of the standardisation 
services, Mr Philip Rothrock, Representative of the Department of Agri¬ 
culture of the United States, and a Commission which met at the Colonial 
Institute of Marseilles. The Minutes of the final sitting (5 February 1924) 
are published in No 1273 (1924) of the Cahters colomam de Vlnstiiut colonial 
de Mavseilk 

The Colonial Institute of Marseilles has been considering for some time 
questions relating to the trade in cereals, which i$ a very important factor 
in the port activities of the city. Among these questions the methods adopt¬ 
ed by some of the chief cereal producing countries for vStabilising and regu¬ 
larising all commercial transactions relating to cereals are of chief importance 

The United States especially have organised the standardisation of their 
cereals in a manner that is particularly noteworthy. At the request of the 
French milling industry, the Colonial Institute of Marseilles has entered into 
conmumication with the Department of Agriculture of the United States, 
in order to be able to give accurate infonnation to the French imllers and fiour 
factors as regards the working of the American System. The Department of 
Agriculture has supphed the Institute with full information, and has sent 
over some sample types to show how standardization works in practice, 
Mr RotimoCK has also been appointed as delegate to the Colonial Institute 
of Marseilles, to examine in conjunction with the representatives of the in¬ 
dustry at Marseilles, the difficulties of interpretation to which these stand¬ 
ards of American grain might give rise, and to supply any information 
necessary. 

The need for a uniform type has been felt since grain elevators (co-operatite 
granaries) were built in the United States. The chief producing states estab¬ 
lished model types foi the principal varieties of grain grown by them, but 
very soon serious difficulties arose, both as regards internal trade and foreign* 
export The Federal Department of Agriculture decided therefore to under¬ 
take on its own account the establishment of standard types for the whole 
of the Union Tins entailed considerable labour upon the departmental 
experts, which resulted in the fixing of the first national standards** wWch 
became operative in the summer of 1917. , 

After trial for a year/ the Department of Agriculture found, it 
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to introduce certtdii modifications in the definition of the terms and 
required by the difierent grades. it completely revised certain sub-elasst\s, 
and ivssued regulations winch came mto force from July i5 > i<hB* and are sldl 
operative to-day 

Gram, in the United vStates, is divided into six gtades, the* gn^alti niunljer 
of which are sub-divided into two or tlirec sub-guides In every gudt*, f»r 
sub-grade, aie six standards, for certain specific qualities, such as s|H'cifir 
gravity, pcicentages of water, impurities, etc 

Corn may be sold on vSamplc in the United States, but if the comnunriul 
transaction takes place on the basis of a vsystem of grades, the use of the coffi¬ 
cial types is obligatory 

The technical services of the Depailmciit of Agricultuic have estublished 
-in a certain number of towns centres tor inspectors, whoso business it is to 
classify the conmiercial gram These inspectors arc required to pass a severe 
examination, and arc accorded a diploma which qualifies them tor exetrising 
their profession 

All the consignments of gram wMch reach the elevator are examined by an 
authorised inspector, who determines the class and grade, A sample is requir¬ 
ed to be sent to the official central Verification Service at Chicago. The super¬ 
vision of the licensed inspectors is under the care of the technical officials of 
the Department of Agriculture If an inspector is found to be incapable or 
inefficient, Ids licence is forfeited If he is found guilty of fraudulent practices, 
the Department gives the case the greatest possible publicity. These inspectors 
are not paid by the exporting Pirms,,but by conmiercial Corporations, vSuch 
as the Commercial Exchange, etc 

If a foreign buyer receives gram which docs not correspond with the grade 
certificate furnished by the inspector, instead of his taking proceedings at 
law, the Department of Agnculture will receive any complaints that tlic* buyers 
shall deem justifiable. The Department takes full account of each case, and 
if necessary, inefficient inspectors lase their licenses. 

In studying the standards of grain of die United v%aies, the use <»f the 
terms hardwheat'' and “ durum wheat'' calls for attention. The adjt^ctiw 
" hard should not be translated as is usually the case by '* duntm I'he 
Americans call *'hard” the stronger grain of the ordinary iyp«? {hUkim 
vulgan), Onlythe** durum wheats correspond toourso-calkHr* lianlwheats ** 
{Tfitimm dmum) 

The rules for standard types require that wheat of the durum rlans slunild 
contain at least go % of different varieties of durum. All grain of tlic 
r. dtmm is classed os Durum wheat without taking into aci‘ount the pro- 
poriioti of abnotttKil soft grain contained, even if the whole is M)fi, tluit 
when buying Amber Durum No, i which is the best <|uality of Imrd 
wheat of the United States standard, the purchaser is not certain of oblnining 
more than 75 % of hard ffinty grain 

fix^ question of the presence of soft grain among the hard is regarded 
seriously by the grain industiy of Marseilles, which requires tor emmple 
that the hard wheat of North Africa should contain not more titan from 10 % 
^ 1$ % (according to the seasons) of soft grain; while for the hard gmto of 
my gtato showing even a single wWte mark, is reckojttc4 m soft iWto. 
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This diiicrcnce between the requirements of the French com factors, and 
those of the United States is due to the fact that their industnal methods 
are not the same. 

831 Standardisation of weaving fibre in the Philippines. — A new 
regulation came into force on February 8tli 1923, through the Admiinstrative 
Order ’’ No 25, which is published in exfenso in No 2, second quarter, 1923, 
of The Philippine Agncidtural Peviem This “ Administrative Order refers ' 
chiefly to “ abaca flbre, or Manilla hemp {Musa textilis) unsteeped, maguey 
[Agave Cantala), " sisal ” (A sisalana) all steeped, and certain other fibres 
known as “ pacol and Canton 

Standardisation is based on the f ollowmg qualities ‘ breaking load (expressed 
111 grammes per metre of fibre representing i gram), colour, purity of fibre (quan¬ 
tity of wood remaining adherent), and secondly on the weaving quality and 
length) The balls are classified accordmg to place of origin (ti districts) 
and weight (15 kg) and dimensions (m x x m 0.50 y m o 50) winch ate 
definitely fixed 

Gassification is made imder Government control, at the classifying centres 
(4^) or in places furnished with special licenses The control is in the hands 
of the head of the Division of Fibres of the Department of Agriculture. If 
complaint is made, a committee of the Department is formed, with the ap¬ 
proval of the vSecretary for Agriculture and Natural Wealth [Les Cahiers 
colomaux de Vlnstitut Colonial de Marseille^ No. 280, 1924). 

832. Plants which produce alcohol for carburisation* — In Italy 
and the Italian colonies axe to be found, as Doctor Mamei,! CMyViNO points 
out (Colonial Agriculture UAgricolfum Cohmale, No. 12,1924): pnckly pear 
(Opuntia fious^tndica) -- sugar cane {Sacchamm officinarum and 5 Spontamum) 

“ mandioca or manioca {Manihot utiUssima), cultivable in Sicily, as was , 
shown at Colonial Garden at Palermo — agaves and especially Agave 
Salmiana (from the sap wliich flows from the plant after cutting off the flower 
buds) — gigaro (Arum itahcum) — cannarecchia or sorgagna {Sorghum 
HaUpense) — Jerusalem articlioke {Beltanlhus iuherosus) —‘certain varieties 
of dahlia — sweet potato {Ipomeae batatas) — ignamq {Dioscorea spp). 

833 Tunisiaxi Alfa. — The Government of Tunis is considering the 
means of obtaining considerable benefit by developing the Tunisian alfa planta- 
tions. The authorities ptopo$je to make laige concessioiivS, such as have been 
made in Algeria. 

The average annual exportation of alfa. Which was not more than 33 000 t 
before 1920, is to-day about 60 ooo t., almost exclusively for hjngland. , 

The decree of December 24th 1921 exempted from export duty all taw 
alfa and alfa pulp sent from Tunis to France., By the law of May 19, X923, 
similar facihties were granted for cellulose pulp coming from Tunis. By the 
decision of the Director General of Public Works of the Regency of November 
21, 1923, a reduction of tariff is allowed on railways for alfa specially directed 
to thi factories at Tunis for conversion into cellulose pulp. ^ (Les Cahiers solo- 
maux de rinstlM colonial de Marseille, Nos. 276 and 277, 1924) 

834 Results of the sales of cork in Algeria in 1923* — The quantities 
ofiered for sale amounted to 67 916 q. at Costantme, 33 338 q. at AJgiets, 
:^*89r q. at Oran, or a total of log 238 q., of wbjeh 93086 q. represents the- 
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1923 crop, and the rest the nnsold remamders of the years and 192*2. 

The total quantity sold amounted to 96 747 q, the total price obtained beui|!; 
7 792 741 ^cs (Ibidem, No 269, 1024 

835 Three Malt-Works in Italy: at Pedavena (pfov of BellutKi)* 
Ave^zano (prov, of Aquila) and Brescia They can produce 60 ooo q of luati, 
while the actual requirements for 1924 are estimated at 400 000 (|. 

836. The Adoption in France of the Danish method of fat analysis 
in milk* — The Hoybekg i^ethod {see R 1923* No. 775) is at the preseul 
time adopted in Prance by six ^ssociaticns for the control of milk ptoduciton. 
The results given may be compared with those of the Gkrbee method; each 
analysis costs o 10 fr (Comptes Rendus de VAcadBmie d*A^yicttUufe de , 

No. 10, 1924) 

837 Gloss or artificial Silk. — At a recent meeting hcdd by the 
National Retail Dry Goods Association and at which the ‘‘ Silk Association 

of America'’, the “National Knitted Underwear Association’’ and ** Ihe 
Association of Knit Goods Manufacturers ” took part, it was decided hencefor¬ 
ward to give the term “ gloss” to artificial silk, which should be considered as 
a distinct weaving fibre 

838 Market for Raisins in China. — Twenty years ago the sale oi 
American raisins in all Southern Giina did not exceed 1000 boxes of 45 lbs. 
each These sales were practically confined to the foreign residexits of Hong¬ 
kong. The 1924 sales in Hongkong will probably exceed 50 000 cases, prac¬ 
tically 90 % of which will be imported from the United States and the balance 
from Australia Fully 90 % of the Hongkong miports are re-exported to in¬ 
terior points. The reasons for the large increase in .sales are that, by iiersistent 
advertising and the adoption of satisfactory sales methods on the part oi 
American exporters, the native Chinese have become gradually educated in 
the use of raisins as a sweetmeat. 

The raisins are shipped to representatives of American firms m Hongkong 
who, in turn, place distribution and sales in the hands of well-known Chinese* 
firms who have connections in Canton, Amoy, Foochow, Wiichow and other 
cities. These Chinese firms enjoy the exclusive sales rights by written contract. 
(Cfops and Markers, Vol. i, Kb. 15, 129^, Washington). 

839. For the International regulatisation of the cheese tradei tin* 
following recommendations were formulated and presented by a emmmia- 
Sion appointed by the Italian Section of the International Dairy Federation, 


at the World Dairy Congress held at Washington (October 1923). 

This Congress, recogmsmg the advantage of placing the cheese industry 
under definite international control, recommends that in every country or itate, 
(i) there be established a minimum of fat in the percentage of dry material 
ot the cheeses made with unskimmed milk generally exported; (2} that 
made,from partially skimmed milk be marked to show the proportion of milk 
has been skimmed, (the cteeses being indicated as made from haH, Umee- 


‘ or four-parts skimmed milk, .etc); {3) that studies ahouM be encotmgtd 
td ^^certaln the quantity of water present in the different •fyps <rf toi 
difiermt stages of npene^, fot the benefit of the cheese trade* The 
dwded (4) that the origin of the cheese should be clearly indicated, 

Id Ia^a4fe tte coiwtiy 
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In which it is manufactured. {Records of the cPsperimmtal Cheese Factory at 
Lodi, Vol TI, Ha. 5-6, pp 15^157, 1924). 

840. Balloons forthestady of the spread of insects, — Dr. E* M. FaT 
chief entomolo,c;iHt of the New York Conservation Coniniission, announces 
that thousands of toy balloons will be released early m May from fifteen tem« 
porury weather stations located alonjj^ a wide front extending from northern 
Connecticut nearly to the Canuduui border, in an effort to discover the secrets 
of the witids responsible for the westward spread of the tree-destroying gipsy 
moth 

The gypsy moth has proved such a destructive insect in New England and 
New Yotk that the vState Couseivation Commission, in cooperation with the 
I^'cderal Cxovenitneiit has establiwshcd a barrier zone iu an attempt to stop 
its westward spread. In spite of the tact that this pest is a winged insect, 
it does not cccupy new territor) through its power of flight. The females are 
unable to fly on account of the extreme weight of their bodies The big spread 
comes when the young caterpillars aie first hatched from the eggs These 
caterpillars have long hairs growing out of their bodies. These hairs, it is 
thought, togethiT with the silk wliich^the caterpillars spin, help to buoy them 
up in the wind which soiuetinies carries them from a half mile to five miles 
from their starting place. 

hast year, to leani aliout the winds which caused tins casual spread of 
the caterpillar aeronauts, 7000 hydrogen-filled toy balloons were sent up. 
Each balloon bore a numbered tag requesting the finder to return it with a 
record of the time and place where found. Over 400 tags were returned by 
the end of the season. They were found practically throughout southern 
New England, a number being picked up on both the eastern and southern 
coasts, Otie balloon was found of! Yarmouth Cape, Nova Scotia, a drift of 
about 400 miles in iB hours. Se\eu covered distances of iro to 145 miles, 
ptie drifted 65 miles at the rate of 100 miles an hour. Another remained 
m the air six and a quarter hours and then dropped at the point of release 
evidently carried back by a counter current. One season's work was thought 
insufiScient to Justify dejSnitc conclusions with such variable factors as the 
winds, and the investigations are to be continued thi.s spring on a more exten¬ 
sive scale. [Science, No. 1532, p. xn, New York, 1924). 

841:. The destruction of locusts. — At Fotchefstroom (Transvaal) 
many trials have been made of a new machine called 3U5Cuvatote ”, invented 
by the brothers van Maaksenbeoek of Stonderton, designed to destroy locusts 
and many other kinds of insects which can be used in commerce. A trial was 
made with great swarms of ” attere ” locusts C voetgangers ”). The machine 
consists of two canvas wings 75 m. long which are pegged down to the ground 
at an angle of 45 degrees; from a raised base, an elevating ” apron ” is fixed 
at each side in such a way that the column of locusts is lifted up in the apron 
into a box at the top, whence the locusts are easily gathered ready for 
sale. {Les Cahiers colomm>% de PInshtut colonial No, 266,1924). 
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EMhition$^ Fain and CompetiHons — No 1125 Bmno$ Ams, International 
Exhibition of Dairy Machinery and Refrigerators — 1126. France 
Hydro-Electric Apparatus, Grenoble. — 1127. Dutch East Indies^ In¬ 
ternational Pair, Bandoeng. — 1128. Belgmm, Official Colonial Fair -- 
1129. Agricultural and Stock Breeding Show, Liege — 1130 Commercial 
Fair, Ostend. — 1131. Electrical Appliances, Ghent. — 1132 National 
Exhibition, Nantes — 1133. Great Br%tain, Agricultural Exhibit at the 
British Empire Exhibition, London. —- 1134 National Exhibition, 

Toronto. 1135 Italy, Pure and Applied Chemistry, Turin, —1136, IV 
Industrial Fair, Inventions Exhibition, Naples — 1137. Typical Italian 
Wines, Exhibition, Casalmonferrato. — 1138 Ltthuama, 111 Agiictiliurul 
and Industrial Exhibition, Kovno — 1139. Holland, XL Dutch Fair, 
Utrecht, 

Mi$GeUane(nts. — No. 1140. International Cheese Convention. — 1141. State 
Vineyards in the Rhine Provinces. — 1142. Heinrich Ilerz Avssociation. - - 
11:43, New German Dairy Periodical — 1144. German Vine Growers and 
Insecticides* — X145. Agricultural Inspection — ix^ 5 * Cultivation of 
Wheat in the State of Bahia, Brazil. — 1147, Report of the Botanic 
Expedition on the, Amazon. — 1148 Foundation of the Bra'/ilian Bota¬ 
nical Society. — 1149. Game Preservation in China. — 1150. Lingnaain 
Review, —1131. Present Condition of Cotton Growing, in Bgyipt. — 1152, 
Cotton Growing in the Argentina and the Mexican States. — 1153. Cotton 
Losses caused by Fire in the United States. —1154. Potash Output In tlie 

, . United States in 1923, —1155, Metric System in the United States. — 

J „ 1156 State Dairy Bureau in the United States. — 1:157, Completion of 

; ' Western Irrigation Scheme, Texas. -- 1158. Irrigation in Hawaii, — 

X159 Chemical Research Activity in Various Parts of the World. ~ 
1160. Rural Life in the United States. — ir6i, Summ^ar Number of 
World Agriculture --- nda. Manufacture of Synthetie Ammrmia in 
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France, — 1163. ISTatiotia]' Bureau of Bocumeutatiou of Applied Cteui- 
istry, France* —1164 Uniform Classification of Granulated and Powdered 
Materials, France. — 1165. On French I/egislation dealing with Accidents 
during Work — 1166 Milk Production in France. — 1167. Centenary 
of Alcometry, France. — 1168. Map showing Vine Districts in France, — 
1169. Forest Service in Indo-China. — X170. Stock Census in Prance. — 
XI71, The Phytopathological Service of England and Wales, —1x72. The 
I?astern Counties Fanners* Association, England. — 1x73 Fourth Annual 
Report of the Forestry Coitnuission, 1923. — 1x74. Carbonisation of 
S<'aweed in the Preliminary Extraction of Iodine and Potassium Salts, — 
X175. Water Power Resources of Canada. — 1176, Yield of Sesame, Coka 
Hemp and Flax in India, — 1x77 German Territory in the Cameroons. — 
1178. Trade in cx-Garman Papua. — X179. Enquiries into Agricultural 
Customs in Italy. — 1180. New German Review on Stock Breeding and 
Biology. — TxSt. Regional Forestry Maps of Italy. — 1182. The Work 
of Agostino Bassi. — 1183. Turpentine in the Dutch Indies. — 1x84. Ir¬ 
rigation in Northern Peru, — 1185. Potash and Superphosphates in Poland 
— tt86. Distillation of Wood in Russia, — 1187 Suggestion for the 
Regulations of the Timber Exchange in Moscow. — 1x88. Forest Com¬ 
mission of the RuSvSian Soviet, — 1x89. Union Suisse des Paysans. — 
X190 Personal Information. 


Note, — The Bureau assumes uo respousiblHty with regard to the ppiaiqcis and the 
results of experiments outlined in this 

The Editors notes are marked {M,)\ the letter R indicates the references to the 
foregoing issues (Monthly and Quarterly) of the International Eeview. 




ORIGINAL ARTICLES 


THE MEASUREMENT OF SOIL ACIDITY 
AND ITS IMPORTANCE IN PRACTICAL AGRICULTURE. 


In the International Review of the Science and Practice of Agricul¬ 
ture (T923, art. 332), there appears an abstract of an article describ¬ 
ing the method of measuring soil acidity by my apparatus, constructed 
according to Comber’s principle. The liberty is now taken of making 
some remarks upon the importance of the measurement of the acid¬ 
ity of the soil for practical purposes. 

In the first place, I wish to state again that this method, based 
on Comber's principle, is not sufficiently accurate to give the escact 
degree of the acidity of the soil. It is only an empirical method. 
On comparing the results obtained by the Comber method with the 
pH data found by Dr. Jac. Van dee Spek by the help of the electro¬ 
metric method, an approximate relation was found between the pH 
of the soil and the colours assumed by reagent I. But, because my 
method is empirical, the testing of the pH figures is always a necessity, 
especially in the case of new types of soil. 

This method is to be used, in the fimt place, to determine the 
degree of acidity in different plots on a farm, in order to discover 
the degrees of acidity of different types of soil that are favourable 
to the development of various Kinds of plants uad thus to connect 
the degree of soil acidity with the extent of plant growth on different 
soils. 

As already stated, it is necessary, in these statistical investi¬ 
gations, to start with the plots where the plants have grown best. Nat¬ 
urally, it is advisable to take two soil samples from the same soil 
(choosing two places at short intervals apart where the same type 

I — Agr, ing. 
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of plant has grown well and badly), and then to determine the acid¬ 
ity of the two samples of soil. 

In this work, it is necessary to enlist the co-operation of farmers. 
AH data relative to the type of soil must be known, together with liie 
situation of the land, and its manurial and drainage conditions. 

The question has been asked on several occasions, whether thi.s 
method can serve also to determine the amount of lime re(]uiicd by 
an acid soil. 

This amount of lime does not, however, depend upon tlie momen¬ 
tary acidity of the soil in question, but also on other faetons. 

Hirst of all, the degree of acidity to be estimated in the soil uiuler 
discussion, must be fixed For instance, more lime is needed t o obtain 
a pH 7.5 reaction (slightly alkaline), in the case of a soil of 4,5 pH 
degree of acidity, than to raise the same soil from 4.5 pH to 6.5 pH 
(very slightly acid). 

The number of gm. of CaO required to impart a slight degree 
of alkalinity to 100 gm. of dry soil (the surface liquid in the soil gives 
a very pale pink colour to phenolphtalein), has been termed by me, the 
Ume factor of the soil. If, however, we determine the amount of lime 
necessary to neutralise exactly the soil acidity (pH — 7), we then 
obtain the lowest “ lime-factor It is clear that the question of the 
“ lime-factor ” required by the soil is connected with the optimum 
degree of soil acidity for any given plant. 

The statistical researches mentioned above are rightly directed 
to collecting many more data on this subject. In the meantime, 
we may try provisionally to obtain a weak acid reaction in the case 
of a humus soil and somewhat neutral, to weak alkaline reactions, 
in that of a day soil. 

If the degree of soil acidity required for a given soil and certain 
plant is fixed once for all, then the “ lime-factor " depends on the initial 
acidity of the soil in question and on the amount of humus, or of clay, 
that it contains. Thus, in the case of two soils of equal acidity (for 
instance pH 4.5), but having respectivdy a high and a low humus 
content, the first will require more lime than the second in order to 
a,ttain the neutral reaction pH 7. It must be added that the character 
m the humus plays a certain part also in the reaction. 

If the degree of the soil acidity and the quality of the soil (per¬ 
centage of humus, etc.) are known, it is easy to obtain some idea of the 
^ “ lime-factor ” , althot^ absolute exactness in this respect can only 
he mached m a Iahi>t®tory esperiment. There are many methods 
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for tlie accurate determination of this “ lime-factor. ” Carr (r) has 
also based a method of determining it upon the Comber principle. 

In the meanwhile it may be stated that laboratory researches 
on the “ lime-factor ” of soil, do not interfere with the great and lasting 
significance of the practical estimation of the degree of soil acidity. 

The matter cannot be better explained than by giving some prac¬ 
tical instances. 

A farmer desirous of knowing the lime requirements of his land, 
having set out by the Comber method, 18 plots (5 types of soil) 
on his farm, found that 14 of these plots were neutral, or slightly 
alkaline, 3 were very slightly acid (reagent i slightly tinged) and one 
slightly acid (reagent i pale reddish). He was advised, in the case 
of the last plot, to send a sample of the soil to the laboratory for 
examination, but as the acidity was very low and the potatoes had 
done well, he thought it was not necessary to carry out my su^est- 
ion. Had he not adopted the Comhsr method, he would have been 
obliged to forward 18 samples to be tested. , 

Another farmer living in a district where all the soil was of one 
type found that it had a reaction ranging from a strong acid (pH = 4- 
4.5; with reagent i, colour dark-red, nearly opaque) to weak acid (pH 
a= 5.5 6). He was then advised to take some samples, getting his 
neighbour to do the same, and to send them in lots of three (a very 
acid, an acid and a slightly acid sample) to the laboratory. 

In this way, it is possible to limit the number of samples to be 
forwarded, which encourages the farmers to adopt the method, for 
at first they are disinclined to incur the trouble and expense of taking 
soil samples and forwarding them for analysis. 

Even after the " lime factor ” has been determined. Comber's 
method of soil acidity estimation is useful, because it enables the re¬ 
sults obtained by a given fertiliser to be tested. A part of the fer¬ 
tiliser may have no effect upon the soil and thus be wasted, whereas 
another part may produce an effect immediately, or perhaps, 
during the course of the year. We have already obtained some data 
illustrating this point. 

The regular testing of the variations taking place in soil acidity 
as the result of the action of any given fertiliser is of paramount 
necessity, but the farmer can do this work himself with the help of 
the Comber apparatus. 

<i) R, H. OustH Measuring Soil Toxicity, Acidity and Ba&idty. The Jmrml of In - 

dustrial and Engimmng ChemistryXlXlf No, gsi (X921), 
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When the different fields on a farm have been brought to the de¬ 
sired degree of acidity, then the value of the Comber method is 
chiefly shown, Every year, preferably in September, when the crops 
have been carried and the stubble has been ploughed in, the farmer 
can estimate the soil acidity. According to the results obtained, 
he knows whether the land should be dressed with ammonium sul¬ 
phate, or nitrate of soda, with superphosphate, or basic slag, or whether 
an application of lime, marl, sludge etc., is more advisable. 

In the above few remarks an attempt has been made to show 
the constancy of soil acidity determinations made by the help of the 
Comber apparatus and their value to the farmer. 

The task, however, would not have been complete if no mention 
had been made of another great advantage possessed by this method 
which has resulted from its application by farmers themselves, and 
has contributed in a great measure to their own development. Noth¬ 
ing stimulates love of science more than personal investigations. 
These investigations may, at first, be somewhat incomplete, but 
they improve in course of time, specially if well-directed by the per¬ 
sons entrusted with their supervision, viz, the State Agricultural 
Authorities, Professors of Agriculture and Horticulture, the Admi¬ 
nistrators of Agricultural Societies and other persons of influence in 
the domain of agriculture. 


Dr. D. J. Hissink, 

Diucior of ths Stak A^rmltural SMion of Gromntm^ Bolkfd, 



THE UTILISATION OF SEEDLINGS IN THE ESTIMATION 
OF SOIL NUTRIENTS. 


The farmer has learnt how the yield of his cultivated areas 
can be increased annually by unremitting toil, attention and 
capability, better methods of tillage, use of improved seed, the 
prevention of plant diseases, and above all by the Kberal ap¬ 
plication of fertilisers. The farmer used to follow the approved 
advice of PAUt Wagner (Darmstadt) and gave his fields only a 
limited amount of nitrogen, which was expensive, and cannot be 
retained by the soil, while he applied an excess of pota^um and 
phosphoric acid, without considering whether the repeated manuring 
with these fertilisers had not satisfied the potassic and phosphoric 
requirements of the soil to the extent of rendering it advisable to 
diminirii the amount employed. This carelessness was due to the 
fact that the potassium and phosphoric add were cheap and basify 
obtained. Those days are now past, and the universal economic 
depression has extended to agriculture, so that the farmer can no 
longer indulge in the luxury of wastefulness, but is obliged to exercise 
the strictest economy not|Only in the management of his capital above 
ground, but also in the use of the valuable stock of plant nutriment 
that lies hidden in the soil. To employ this treasure aright neces¬ 
sitates a thorough knowledge of its character and value, but unfor¬ 
tunately the agriculturist is still ignorant of its nature and importance 
in spite of all the efforts of sdence and of the practical investigations 
that have been carried out. 

Hitherto, three methods have been employed for determining 
the nutritive substances present in the soil: pure chemical analysis, 
manurial field experiments and vegetative experiments with plants 
in pots. All these methods have proved inadequate for the purpose. 
Chemical analysfe is in the fiist.place far too rough a test, for the soil 
diemist can only analyse correctly np to hundreths per cent., his 
results being inaccurate for thousandths per cent. Since, however, 
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the soil over i hectare of surface taken to the depth of the plough 
furrow wei^ about 3 million kilograms, one thousandth per cent, is 
30 kg., and an error of five thousandths per cent., a mistake easily 
made, would give 150 kg. which is far too high a figure. Chemical 
analysis is also unreliable for another reason; the chemist can de¬ 
termine without difificulty the total amount of any nutritive sub¬ 
stance contained in the soil, but he is imable to state how much of it 
can be taken up by the roots and assimilated by plants, which is 
the important point. No certain results have hitherto been obtained 
from the chemical soil analyses made for the puriwse of ascertaining 
how much nutritive matter the weak efforts of plants have succeeded 
in wresting from the soil. K any chemist were to affirm to the con¬ 
trary, he would probably not find a smgle practical agriculliuist ready 
to believe him, for tmwavering confidence in the case of such predic¬ 
tions is more difficult than under any other circumstances, because 
the store of nutritive substances present in soil is not the only growth 
factor. The crop-yield depends upon other conditions, especially 
upon the weather, therefore even if the estimate of the amount of 
nutritive substances in the soil were correct, there would not infre¬ 
quently occur a discrepancy between it and the harvest, and it would 
need great faith on the part of the practical agriculturist to realise 
that the difference in the theoretical and the calculated values, was 
not to be attributed to the mistake of the soil-analyst. 

Therefore let us dispense with all chemical methods. Plants alone 
are able to give a reliable answer to our questions. Field mammal 
esperiments and pot-cultures are the only forms in which the problem 
has hitherto been applied to plants, and such methods will always 
be valuable for soil investigation and throw li^t upon the subject of 
plant nutrition, but unfortunatdy, they axe troublesome and lengthy. 
Any one who has conducted manuxial esperiments in the field is 
well aware of the difficulties they present. Very often these experi¬ 
ments are iutetfered with by the weather, so that accurate results 
are only obtained if the researches are extended over sevend years, 
Po1N:ultnre esperiments are less dependent upon weather and have 
reached a high stage of perfection, but they require an extensive and 
. special equipment which few Institutions possess and could now only 
be purchased with difficulty owing to the high cost of material. 
. Further, pot experiments are very long and troublesome and hence 
expensive; therefore, it is quite impossible for agriculturists to obtain 
by this means, and within reasonable time, any general information 
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respecting the nutritive substances content o£ their cultivated soil. 
Hence there is urgent need of a method of mass experiruent, by which 
any Experiment Station can carry out, without new, costly apparatus, 
hundreds and even thousands of soil sample analyses, to determine 
the nutiitive substances present in them which can be assimilated 
by plants. Farmers should be given the opportunity of forwarding 
samples of their soil at all seasons, in summer as well as in winter and 
these samples must be quickly, cheaply and accurately investigated, 
just as fertilisers and stock-feeds are tested. In this way, it will be 
possible, not only for the few favoured individuals who are in a 
position to conduct plant experiments, but also for the great mass 
of agriculturists, to suit the fertilisers applied to the requirements of 
their various soils and thus to farm ssrstematically, a result that is 
‘of paramount importance, both from the point of view of national 
economy and the nation’s food supply. 

The principle upon which is based the carefully worked-out meth¬ 
od (i) devised by myself and my colleague Dr. Wii,H. Schnibider 
(Bonn), is the hitherto unknown fact that young seedlings do not 
live as long as possible upon the reserve materials of the seed, but 
employ their rootlets, as soon as they are developed, to obtain nutri¬ 
tive substances from the soil. 

If a large number of young seedlings are planted in a small quan¬ 
tity of soil, the starving rootlets extract all the assimilable nutritive 
substances their strength permits, but leave untouched the non-as- 
similable matter. In this manner, the plant rootlets separate out 
the soluble from the unsoluble substances, thus rendering a valuable 
service also to the chemist, since their choice is certain and leaves 
no room for doubt. 

Our experiments were conducted as follows;— Upon the level 
bottom of some small glass dishes measuring about loo sq. cm. at 
the base and 6 cm. high, were spread too gm. of the soil to be tested, 
mixed with 50 gm. of pure quartz-sand, the sonsalled " glass-^and ", 
which is free from any nutritive substances. Over this was laid 
250 gm. of damp glass-sand, and upon the smooth surface were 
planted 100 seeds of the best, heavy, seed-rye. The seedings soon 
germinated; they were careftilly tended, and removed with their 
rootlets after 17 to 18 days and analysed. Only part of the mineral 

(i) Die NaUtstofetifnelime der Keimptoiasem tmd ihre Aixwendmg auf die Bestimmuttg 
der N^toio%ehalts der Bddea Zsiischnft f 4 r Pflmzemrmhrmg und Ddngungf Bart A* 2, 
Year No. 5. I^lpzig. 



792 ' NBtIBAUBR 

substances entering into tbe composition of the seedlings thus canie 
from the sods to be tested, for a considerable amount was derived 
from the reserve stores of the seed. For this reason, we also carried 
out a blank experiment on barren sand to which no soil hud been 
added and substracted the nutritive substances found from ibe total 
before obtained. The remainder was clearly derived from the soil. 

So far, we have only used this method for the determination of 
potassium and of phosphoric acid, but we are convinced that it couUl 
also be employed in the case of other nutritive substance.s, such as 
nitrogen, for instance. The amount of phosphorus yielded up iji 
this manner to young rye-seedlings by lOO gm. of soil, ranges, acemd- 
ing to observations made, from 5 to 100 mg., while the phosphoric 
acid varies from 0 to 25 mg Since i mg. per 100 gm. of soil is equiv¬ 
alent on an average to 30 kg per hectare, the young .seedUng,s on t 
hectare of soil abstract from the soil up to 3000 kg. of potash and up 
to 750 kg. of phosphoric acid in 18 days. These amounts appear 
very large at fest sight, but in reality they are very .small. The 
seedlings used in the experiment were starving, which was necessary, 
otherwise they would not have exhausted the soil, but plants under 
natural conditions take np a much larger amount of nutritive sub¬ 
stances in the same short space of time. The reason that they do 
not exhaust the soil to an equal extent is simply that our cropping 
plants naturally have a thousand times as much soil at their disposal 
Parallel determinations made accordmg to the new method agree as 
exactly as chemical analyses, provided they have been executed by 
skilful and trained persons. 

As can be seen from this brief description, the new method 
not only has the advantage of being quickly carried out by means of 
small packets of soil samples that can easily be forwarded by post, 
but it also bas another point in its favour. Whereas in other vegeta¬ 
tion experiments it is necessary to insure the optimum condition of 
the growth factors that are not mvolved in the test, and to supply 
to excess of all the nutritive substances not under consideratk^tt', to’ 
, this n^ method all that is required is water and warmth. Especially 
good illumination is not even essential. In this manner, the carrying 
out of the experiment is greatly simplified, there is no danger of pro- 
duci^ unwelcome changes in the soil by the addition of other matters 
and it is thus possible to use the same material fox the determiuiation 
of the root-solubilrty of msny nutritive substance instead of being 
necKsary, as hitherto, to fit up the esperiinacrt: anew for each fresh 
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compound. In the usual type of vegetation experiment> the amount 
of nutritive substances contained by the soil is estimated from the 
yield of plant substance when the plants are gathered. Therefore the 
nutritive substances in question must not only have been taken up 
by the plants, but also turned to excellent account, which according 
to the “ law of minimum ”, or as it is now called the “ law of the 
influence of growth factors ”, is only pos.sible when all the growth 
factors not involved in the test are at their optimum. By this method, 
however, there is no need to ascertain what the plants do with the 
nutritive substances they have absorbed from the soil, it is sufficient 
to ascertain the amount they have abstracted. Fortunately, the law 
of the influence of growth factors, which is so troublesome in other 
experiments, does not appear to affect the mere abstraction of nu¬ 
tritive soil substances by very young seedlings that stiU possess a 
large store of reserve material. We may imagine the plants sa3dng, 
" let us diligently collect only stones for building and we shall soon 
find means of using them ”, In the open fields also, the first efforts 
of the germinating seed in early spring, are directed to collecting 
building material to be used later, when the chlorophyll apparatus 
has become strong, under the influence of more intense irradiation. 

From what has already been said, it is dear that a much larger 
number of tests can be made by the new method of vegetation exper¬ 
iments than was possible to carry out with the old systems ; further, 
the experiments can be conducted at aU seasons of the year. One 
important question, however, remains to be answered, viz., is the 
new method accurate and trustworthy ? That it is based upon exist- 
bi% laiTO has been shown by the agreement of parallel experiments 
and the great differences in the data obtained in the case of soils of 
taiHke comporition. How far this method is practically feasible must 
be dedded by comparing the results obtained with those found ty 
means of field manurial ^eriments, but as these are theicd^ves 
affected by several sources of error, it is advisable to take the soil 
samples from experiment fields that have been tifideT observation. 

This has in fact been done, and I have always requested' my col¬ 
leagues when forwarding such samples, not to give me any information 
respecting the nature of the soil and its condition as regards fertil- 
hets, until I have reported the findings of my experiments and made 
my calculations. They invariably complied with my wishes, with tfie 
results that will presently be given. 

In order to determine by the seedling-method the nutritive sub, 



794 


NEUBAUER 


stances reqtiired by a sod, it as needital to know how many mg. of each 
nutritive substance must be contained by an amount of the said 
soil, corresponding to 100 gm. ofdry substance. 

Judging from our present experience, we are of opinion that the 
highest yields can only be obtained from the plants in qttcstion (in 
the absence of potassic or phosphatic fertilisers), when it is possible 
for the seedlings to abstract, from a quantity of soil corresponding to 
100 gm. dry substance, the following minimum amounts : 



Potassiutti, 

phosphoric acid 


wig. 

mg. 

Rye, Wheat. 

.14 

8 

Barley, Oats. 

.18 

7 

Red Clover. 

.29 

9 

Tucerne. 

.34 

13 

Meadow plants. 

. 38 

10 

Potatoes . 

.37 

10 

Sugar-beets. 

.39 

12 

Mangels. 

.60 

14 


It is necessary to remark that these limits are based upon a gen¬ 
eral estimate and must be supported by the evidence of further 
experiment. 

They apply to arable soil of the medium depth of 25 cm., where 
no nutritive substances have been added to the subsoil. It is of para¬ 
mount importance that the amounts of nutritive substances supplied 
are enough to produce a maximum yield. Should it be impossible 
to obtain a maximum crop owing to the mechanical composition of 
the soil tested, or to the dimate or lack of water, smaUei quantities 
of nutritive substances that can be assimilated by plant roots will 
be suffident. Therefore the data obtained from the seedling-method 
cannot be used as a general scheme. This objection appli^ not only 
to our method, but also to all other artificial systems. Field manurial 
experiments are indeed free from this limitation, but they have many 
other drawbacks. 

The testing of our new method by the investigation of soil samples 
from experiroent fields of known condition as regards fertilisers, in- 
eluded 65 potassium and phosphoric add determinations. Most of 
,the data are given in the above-mentioned treatise and as space is 

the tables, it is only necessary to state that 
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the agreement between the figures found and the condition of the fer¬ 
tilised fields, was in every case very satisfactory. 

The following facts have not hitherto been published. The 
figures represent the amounts (in mg.) of potassium and phosphoric 
acid found by means of the seedling method in a quantity of soil 
conesponding to loo gra. of dry substance. The experiments were 
conducted in the experiment field of the University of Halle (Saale). 
This field had been planted with rye uninterruptedly since 1879; 
it was manured annually with stable-manure and also with chemical 
fertilisers. 

ICiiid of Fertiliscf :Potassjit»m Phosphotio add 


Unmanured.. . 

.... 9.9 

5-1 

nitrogen alone. 

.... 7.3 

3.5 

8000 kg. stable-manure.,. . 

.... 18.0 

6.8 

12 000 kg. » » . . . . 

» 0 0 0 33*3 

8-3 

Complete mineral fertiliser 

without 


nitrogen. 

.... 35.0 

15-0 

Complete mineral fertiliser . 

.... 30.6 

16.7 


The figures agree very closely with the actual conditions. 


Experimbntai, eiei,d or Gowingbn University. 

The field had been planted with regular rotations of crops for 30 
years and manured during that time sis follows. No lack of potas¬ 
sium was noticeable (except, in the case of very exacting plants), 
even on the plots that had received no fertiliser. 


' of FettJUafijc U««d Potaisium 

Pho8j>hork add 

Unmanured, ... . 

39.x 

19.7 

Nitrogen only .. 

21*7 

14.8 

Phosphoric add only........ 

26,2 

23 

Potassium only. 

56.0 

19-5 

Complete fertiliser without potassium 

25.5 

17.4 

Complete fertiliser without phosphoric 
acid.. 

57-5 

19,3 

Complete fertiliser without nitrogen 

61.9 

22.0 

Complete fertiliser . .. 

59-4 

2X.4 
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Here again tlie experimental results were a true reflection of the 
soil conditior^ as regards manuring. 

Experiment Station op the AGRictrETURAE Cowgb («Eakd- 

WIRTSCHAPTEICHE HOCHSCHOLE ») OP BONN-POPPEESDORF, BONN. 

The experiments have been in progress since 1896. No lack of 
phosphoric acid has been shown even on the unfertilised plots. On 
the plots without potassium, the yield was little decreased in the aise 
of wheat, but was much lower than usual in some instances where 
the crops were of a more exacting character. The fertilisers were 
not heavily spread as in the case of the Gottingen experiments but 
the amounts given were calculated to replace, as far as possible, 
the substances abstracted byjhe crops. 


Kind of Fertiliser 

Potassium 

phosphoric acid 

Complete fertiliser without nitrogen , 

24-5 

15-8 

Complete fertiliser without potassium 

14.8 

14.9 

Complete fertiliser without phosphoric 
add... 

25.6 

9.0 

Complete fertiliser.. 

22.3 

11.3 


The figures found gave a very accurate conception of the condi¬ 
tion of the field as regards fertilisers. 

Sou composed of weathered Bmter-sandstone: field manurial expert 
immt with winter-barley ; previous crop five-year lucerne. The fig¬ 
ures obtained were ; potassium 54.6 mg., phosphoric acid only 4.0 mg., 
therefore the soil must be regarded as very ri^ in potassium, but poor 
in phosphoric add. The field manurial experiments gave the follow¬ 
ing results ; 

Unmanured.2950 kg. grain 

Manured with nitrogen and potas¬ 
sium ..3090 » » 

Manured with nitrogen, potassium and 
phosphoric add.4720 » » 

Heye again, the manurial condition as shown by the behaviour 
df the young seedling method was fully confirmed by the field manurial 
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The new method will be further extended with a view to the 
determination of the lowest values that will provide the amount of 
nutritive substances necessary to completely satisfy the requirements 
of different plants rmder various conditions of soil and climate, even 
in the case of a maximum yield. Whether rye is the best plant to 
use in these researches, will also be investigated, and whether it is 
sufficient to keep to a single variety of plant throughout the exper¬ 
iment. 

The success already attained inspires us with the hope that this 
new method will be adopted in all Agricultural Experiment Stations, 
as being a valuable aid to research, and useful in givmg every farmer 
the opportunity of obtaining a clear idea of the store of nutritive sub- 
tances present in his soils. It is hoped also that the scope of the new 
method will be further extended, for we believe it wiU prove of great 
service and enable us to penetrate quicker and deeper than heretofore 
into many of the domains of soil science and of plant physiology. 


H. Neubaoer, 

Agrimliwal Experiment Station, Dresden, 
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Northmen Russia. 

The first Seed Testing Station in Russia was founded on De¬ 
cember I5tb 1877 in the Botanic Gardens, St. Petersbui^ (Le¬ 
ningrad) at the suggestion of Prof. Batale®, who became later the 
Director of these Gardens and is well known for his botanical treatises. 
After his death in 1893 Prof. Kuinge was appointed as director and 
since 1902 the work has been in the hands of the writer. Since the 
commencement, stations have been established at Warsaw, Riga, 
Moscow and other towns. 

For a lor^ time the station at St. Petersburg was limited to a 
section of the botanical laboratories in the Botanic Gardens, and it 
was only in 1902 that circumstances permitted the installation in an 
independant building, which although not large, was at least well 
adapted to scientific work and the microscopic analyses of seed and 
seed products. The personnel was gradually increased and at present 
about twenty are engaged in these investigations. The work is not 
essentially confined to analyses of seeds, as the absence of obligatory 
control does not necessitate the distribution of certificates to the cul- 
tivAtors who are espected to guarantee the quality of the seeds put 
on the market. Consequently, not being in close contact with tlie 
establishments concerned with the sale of seeds, the Station does not 
receive a constant supply of seed samples for analysis. The iyix 
of samples received has been confined therefore chiefly to seed used 
for annual eshdbition purposes, and also samples sent by the IXpart- 
ment of Agriculture occupied with the question of purcliase of seeds 
' for the testing Stations. The quantity of seed samples sent by pri- 
, vate persons, has never been very high and has not exceeded 1000-2000. 
The exhibition material is usually distinguishable by its superior 
quality^ and as a result it is possible to judge the standard which can 
be reached in cArtm types. Material examined carefully from the 
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standpoint of origin, has made it possible to estimate the aver¬ 
age quality of seeds from the Government records of the past 
40 years. 

If the actual examination of seed destined for sale, occupies 
only the second place, the predominance is given to the resolution 
of different problems having a close bearing on the methods of seed 
analyses and the propagation of reliable information showing the 
methods of control adopted in other countries, and the training of 
the required personnel, who must necessarily, have a through know¬ 
ledge of spermatology. The activities of the Station, at the start 
under the direction of Prof. Bataeine, were of a somewhat peculiar 
nature. A series of monographs were published dealing with plants 
cultivated in Russia; Cruciferae, Reguminosae, etc. Rater, this 
work was transferred to a special Bureau of Applied Botany and the 
Seed Station was able to concentrate all its attention on the study of 
the physiology of seed germination and the elaboration of testing 
methods. 

As regards this last work, the Station has achieved certain in¬ 
teresting results, which are presented in the Review published by 
the Station in 1912 (“ Annual Rqwrt of Seed Trials ”) and it appears 
that this is the first publicaticm dealing with such questions. The 
War and subsequent events have hindered the regular publication of 
this Review, but there has been no lack of material collected. 

In addition to this Review, the Station has published several 
pamphlets giving a description of the Station and its activities, and 
articles have been introduced into other journals. Three large wall 
diagrams were finished before the War, but since then this form of 
work has not been recommenced. 

During 1915 a Course for Seed Testing was organised, with a 
view to the training of students in natural history and agricultural 
science, especially the methods of seed analysis and the elements 
of spermatology. Hence the reason for bringing to public notice 
the courses on physiology of seed germination, the morphology and 
anatomical structure of seeds; the transmission of disease by seeds, 
the microsccpical analyges of seed products, etc. 

Many of the qualified students were afterwards employed in 
the Seed Testing Stations and others utilised their knowledge in the 
various seed d^dts, etc. 

lu addition, it should be observed that the Station undertakes 
the microscopical examination of seed cakes. 
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The foregoing may be taken as a sboxt survey of the character¬ 
istic development and activity of the Seed Testing Stations which 
may be said to represent a seat of scientific research dealing with 
spermatological questions. 

As already mentioned, after the Station in I<eningrad was well 
estabHslied, other Stations were .started elsewhere. One of the best 
of tlifise is situated at Kicff, although the War has interfered witli 
the complete installation. The Stations are clneHy under the control 
of Agricultural Societies and only in a few cases are attached to Agri¬ 
cultural Colleges and similar Institutions. 

At the present time, the Soviet Socialist Republic include.^ cer¬ 
tain independant republic States in which 25 Stations are situated. 

In conclusion, the writer draws attention to the fact that the 
State Seed Service in Russia attributes distinct importance to all 
Congresses dealing with selection and spermatology and at the Con¬ 
gress held at Kharkoflt in 1911, the urgent necessity of regulating tlie 
purity of seeds on the market, was emphasized. Hence the importance 
of developing the organisation of the State Seed Testing Stations, 
the issuing of obligatory decrees, the regulation of the sale of seeds, 
and the fixing of uniform methods of seed testing. 

At the Congress held in St. Petersburg in 1912, these questions 
were still further discussed. Reference was made to the proposed 
Taw under the direction of the Department ci Agrierdure for the con¬ 
trol of falsification, and it whs agreed ocmditionally to follow the 
rules of seed testing issued by the German Agricultnial Stations, 
as these were already publidbed in the Russian tongue. At the 
writer’s request in 1917, a Congress of Directors of the various Seed 
testing Stations was held in Moscow and it was definitely decided to 
foUow tlae German regulation with certain minor addition.*?, until 
the, next sitting of the Congress. 

Recently, the importance of examining seed by methods similar 
to those adopted by Western Europe has been given prominence, 
and the Commission of Agriculture has prepared a special order con¬ 
cerning the compulsory testing of seed quality. This order, after a 
final revision will be presented for consideration to the Council of 
Commissioners, and once this is established, seed testing will be 
working under more favourable conditimis. 


Prof. Dr. B. ISSAtCHSOTEO, 
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Southern Russia: Ukraine. 

The Kharkoff Seed Testing Station was established in 1906, 
the writer of tlie present report becoming its Head in 1918. 

In 1921, at the Seed Control Congress held in Kieff, this Station 
was recognised as the Chief Control Station for the Ukraine, both 
because the seat of Government was then at Kharkoff, and be¬ 
cause this station was the best developed and the oldest in the 
Ukraine. 

The present programme, which is the result of gradual and ex¬ 
tended effort, is briefly described below. 

I. Examimiion and Testing of Seeds : 

{a) In the laboratory, from the point of view of germination, 
purity, weight, etc.: 

(6) In the field, to determine the nature and variety of sam¬ 
ples sown therein. 

II. Scientific Work and Mdhods. — The present state of this 
branch of the station is so inadequate, that improvement in this 
direction has become urgently necessary.. 

III. Testing for the Public. — It should be the Station’s duty to 
do work outside its own walls, and with an ambition to influence the 
seed question in an adequate and preponderating manner. The 
station and various seed growers and distributors have arrived at an 
understanding in the matter, in regard to sealing the saclm of seed 
and inspecting depots. 

IV. Propaganda Work. — This part of the programme needs a 
great deal of attention. Cultivators in this country have not, as 
yet, properly grasped the importance of seed control. Interest must 
be awakened by the help of the press, of conferences, exhibitions, 
and so on. 

V. Staff. — This consists of the Head of the Station; 3 heads 
of sections; two specialists; 4 women analysts; 3 practical workers ,* 
one laboratory assistant, secretary; 2 servants. Temporary field 
workers are hired when wanted. 

VI. Laboratory Work. — Without counting tests for scientific, 
purposes, the following is the number of tests made between 1907 
and 1923, viz: — 


2 — Agr. ing. 
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IW. 899 1916.2521 

1908 .966 1917.1502 

1909 .. • • 1035 1918., . . 605 

1910 .1930 1919.1613 

1911 ..2540 1920. .... 1698 

19*2.3S57 *921 2290 

*9*3.3778 1922 1,117 

119*4.*932 1923.2084 

*9*5 . ■ ■ ..2708 


The maximum number of tests made was in 1913, as shown 
above. 

Post-war events had an even greater influence than the War on 
the falling off of these figures, and m 1918, the station only tested 
605 samples. Figures improved gradually from 1919. 

The table of figures given below (for 1913, 1920 and 1923) shows 
the varieties of seeds dealt with by the Station. 

1913 I9>0 1923 

25% 6% 46% 

38% *5% *0% 

*6% 43% 39% 

9% *8% 3% 

4% 2% 2% 

2% — — 

— *4% 9% 

6% 2% 1% 


Cereals aad legixminoiu plants . . 

Forage plants. 

Vegetatdes. 

CucnrWtacae .' . 

Oil Seed plants ........ 

Flowers.. 

Sngar Beet . . ... 

Various. 


It will be noted that the proportion of cereals and legumes was 
only 6 % in 1920, which was due to the law of the Monopoly of 
Cereals. The State then owned and distributed seed by its Commis- 
sicaier of Supply, and made its own anal3*ses. 

The year 1923 reflects with a fair amount of accurancy the state 
of the seed market. These figures may be different in the future as 
our seed market has uot yet had time to settle down. 

Our seed testing methods are founded on the " Regulations of 
the Union of German Experimental Stations", followed by all 
Russian seed control stations (Decree of 1913). 

Vn. Method of obtaining average sample. — Limit for sample, 
taking 100 sacks. If the number submitted is over 100, the surplus 
is divided into parts and a portion taken from each. Mdme. 
WaKSWRCHiE (Head of Laboratory Section) has devised the following 
fotmnla, viz. 

S — 10 


ii: = 10 + 


5 
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K is the required number of sacks from which seeds are taken; 

S is the number of sacks in the bulk. 

When a sample is taken to discover the homogeneity of seed 
submitted for test, separate handfuls are taken from the bottom 
of the sacks and car^ully examined. These are only mixed together 
after their similarity has been visually established. 

If great dissimilarity occurs, a fresh quantity must be taken 
out, and, if need be, each sack examined separately. 

VIII. Passing samples through laboratory. — We follow 6 fun¬ 
damental rules in this regard, i. e. .— 

(i) Anonymity of samples, which are only known to our as¬ 
sistants by their numbers. 

(a) Examination of all samples by head of section. No sample 
can be tested without having been previously marked by the head 
of section — this avoids complications, and is also useful for 
experimental and other purposes. 

(3) Specialisation in laboratories. Two of our 4 laboratori^ 
carry out germination tests, the remaining two test for purity, 
weight, etc. 

(4) Parallel tests made by different persons. This is a very 
strictly enforced rule, for mistakes can easily be made in mass 
analysis. Impartiality of analysis is also guaranteed in this way. 

(5) Card_ system. Descriptions given on separate cards are 
collated by the Head on general cards. The latter are then used 
for inaking various groupings and for revising the station statistics. 
An important item for information is the quality of seeds tested 
in variotte years. 

We give the foEowing interesting figures as to the proportion 
of samples, sent in year by year, in which the germinative power 
was considered too low,, viz: — , 

tgof to 3C9ac7^ jpemeattage of ir<4ectad wai 25*3:4% 

» 1917 » 193:8 j ^ ^ 4 ^% 

» 1918 » 19x9 » » » » 37*74% 

» xgxg » 1920 » » *> » » ‘ 

» 1920 » 1921 ^ » 40.92% 

» 1921 » 1922 )> » » it » 33.26% 

» 1922 » 1923 » » » » » 31.72% 

It wiE be seen that, up to igza, the quality of the seeds feE 
considerably, but that improvement took place in 1923 and 1933. 

It should be pointed ont that at present our station tests ^not 
only for gemination power, hut for germination energy. We' coof 
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sider HBineich’s method ("I^andw, Versuchstatioaen1917) pre¬ 
ferable to that employed by Hii,tner. 

(6) Fidd tesiing section. — Sporadic field investigation for 
parity began as far back as 1911, but routine work in this section 
only started, in 1921. For the last three years, the number of 
samples tested was as follows; 


for 1921. 500 samples 

» 1922. 300 » 

» 1923.1574 » 


In 1923 we tested not only local seeds, but those sent in by the 
best-known foreign firms to Moscow, whence the samples were forward¬ 
ed to us. Their description is as follows ■ — 


Root Crops . . . 

.... 297 samples 

Solanaceae .... 

.... 263 » 

Cucurbitaceae . . 

.... 95 » 

Brassicae. 

.... 68 » 

Teguminoseae. . . 

.... 245 » 

Other varieties . . 

• . • . 95 » 

local samples. . . 

.... 473 » 


As a whole, the proportion of purity of the foreign seeds was 
high, but some of these samples were not satisfactory. 

There were also high-quality samples among the local ones. 

In order to carry out items. III, IV and V of its programme, 
our station has come to a “ control agreement ” with the All-Ukrain¬ 
ian Society for Seed Cultivation, members of our staff being entitled 
to call at grain depots and take away samples, visit exhibitions, and 
so on. 

Notwithstanding the important nature of aU this work, we have 
been unable to obtain a large number of results. We trust, how- 
, ever, that the latter will be more satisfad;ory when the special 
Seed Control I^w is passed. 

IX. Question of General Interest. 

(1) Standards. — As the quality of seed depends absolut^y 
.• ,pitt local conditions of climate and soil, seed standards dxould also be 
a;nd , should be set differently for various districts, being based 
large number erf s^d tests made ftom local sample. 
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Up to the present, the literature on the subject has not been of 
much assistance. The works best known to us are those of Kommbrs 
(V ienna) and Gasbowsky (Warsaw) but these do not solve the 
general question. 

In judging the quality of seeds, most control stations work on 
the arithmetical average of the greatest number of samples tested. 
This method sheds no light on what standard this quality should 
attain. In this respect, striking an average is of no use to the culti¬ 
vator, seeds with a germinative power of 10, or 20 per cent., being 
of no value. 

To elucidate the matter more clearly, let is take certain special 
cases. For example, the germination tests with 543 samples of 
Pisum sakva made from 1907-1917 which show the wide variations 
liable to occur. 


Tabie I 


Classes ... 

J i 

2 

1 

3 

4 

5 

6 

* f 

8 

9 

10 

11 ‘ 

12 

^3 i 

14 

15 

• 16 

' 17 

18 

19 

20 

Pdrceota^e dt 










! 1 








i 



getmkation soo 95 90 85 80 75 70 65 60 35 50 45 40 35 30 25 30 15 lo * 

! 0 

Numt>ei oi 












1 

! 








sompleB . . 


81 , 

39 

19 

10 

4 

0 

3 

3 

, 0 

2 

* i 

0 

i 

0 

0 

1 ; 

X 

3 i 

0 


68.82 

14*95 

7.i0 

3*51 

X.83 

0.74 

0 

0^55 

0.55 

0 

0,37 

0.37 

0 

o.iS 

0 

0 

0.18: 

o.x8 

055^ 

0 


Tabi^e II. 




X 4 X 5 


If 


19 


P«wetttageof 

geminatJptt 106 95 90 S5 So 70 6s 60 35 50 45 40 35 30 as so ss lo 0 o 


KixMxbef of 
samples . . 

87 

47 

48 

22 

XX 

9 

9 

3 

x; 

4 ; 

2 

X 

7 

5 

4 

3 

2 

2 j 

3 

5 


30.74 

16.61 

x 6.25 

m 

389 

3.18 

3.x6 

x.06 

3-89 

X41 

0.71 

0.35 

2.47 

x * 7 f \ 

1,41 

1.06 

0.71 

0.71 

1.06 

r ,77 


* * 

It will be noticed that a regular decrease exists as far as the sixth 
class, but after this come irregularities. This is more definitely shown 
in the following curve. 

The important signification of the term " standard deviation ” 
should not be overlooked. For peas this is estimated at ± 4.9 %• 
Thus the germination percentages Is given as average 95 % and 
minimum 90 % and under normal conditions the seeds on the market 
showing a lower percentage than 90 % should be given particular 
attention. 
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A ftirtlicr example is given with 283 samples of Cucurbiia sp. 

and their germination 
capacity. 

In this case accord¬ 
ing to the curve, the 
decrease is regular up 
till the 8th class* and is 
then followed by irregu¬ 
larities. 

The average ger¬ 
mination % is estimat¬ 
ed as 91.9 %, minimum 
81.0 %. 

(2) How to detect 
aduUeratwi in the seeds 
of Bmsstcae. 

In the years bet¬ 
ween 1918 and 1931, 
these seeds were the 
dearest, one f>oud (40 Russian pounds) being worth as much as 
500 pouds of wheat. 

This naturally gave .rise to a great deal of fraud, and A. M. 
Egoropb^ at our station 
detected several me¬ 
thods of adulteration, 
all dif&cult to discover. 

After reading Schro¬ 
der, Harz, and Konig 
on the subject, Ego- 
ROEE succeeded in mak¬ 
ing a detailed micros¬ 
copic examination of 
the structure of the 
membrane of these seeds 
and devised a method of 
microscopical analysis 
to determ i ne the ge¬ 
nuineness or adulterat¬ 
ion of test samples of 
ihe Seeds of Brassicae. 



Eis. 115 — Classificatjoa of 283 samplM. of CKsafMi; 
for genninatlott capadly. 

A - Nwnba. of sat»td«a iested; B «. Oaseet; 

X •¥ Use of demBteatibii, 



Eio 114 — Oassificatim ot 543 samples of PiMin 
sahimm for germination capacity 
A = Numbei of samples tested, B = Ciabscs 
X = Erne of demarcation 
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(3) Laboratory methods of distinguishing between summer and 
wilder wheat. 

In the autumn of 1922, we were asked if our station had any 
special method of determining, by the appearance of the seeds, whether 
a parcel of wheat belonged to the summer or to the winter mriety. 

We were, of course, able to r<qply that it would be possible to 
determine, by the general quality of the seeds, if a given parcel was 
Tritimm durum, which we cultivate exclusively for summer wheat. 
The winter wheat cultivated in our country is exclusively Triticum 
vulgare. The latter can often be distinguished from Trit. durum by 
the appearance of the seeds. 

By determining the nature of the parcel of wheat (as belonging 
to Trit. durum), we simultaneously decided the question as to whether 
it would be used for spring sowing. 

The question of Trit. vulgare is more complicated as both its 
winter and summer varieties arc cultivated in this country. We are 
able to state that, without sowing it, it would be impossible to say 
whether a sample of Trit. vulgare belonged to the autumn or spring 
variety. The literature on the subject, however, gives some signs by 
which a distinction can be drawn between the seedlings of the autumn 
and the spring varieties. Govorobf (Petrograd, 1923) for instance, 
refers to the development of the second and third leaves as an 
absolute biological indication in autumn and winter wheat. 

In autumn wheat, the osmotic pressure in the leaves is alwa3?s 
greater than in the spring variety (DsuTscai and Kobkounopf, 
KiefE, 1914). 

In our esperiments under this head in November 1922 we sowed 
whe 5 ft' in boxes filled with earth and placed on window-sills. We 
took 100 seeds each of ten absolutely pure varieties of autumn wheat, 
and the same number of spring wheat, all Trit. vulgare 

\^ 7 hea we began to take samples of the shoots to determine the 
osmotic pressure, we found that the seedling of autumn wheat were 
of a bri^t emerald-green colour, whilst those of the spring wheat 
were of a very marked greyish-gieei^ riiade. 

Doser examination shewed the existence of a hairy growth on 
the leaves of the sprii^ wheat. 

After a number of experiments, we established the fact that 
spring wheat {Tnt. vulgare) is, in our district, chaiacteri^d by a hairy 
growth appearing on the first leaf sprouted. This growth is absent, 
or very much less developed, in autumn wheat. 
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This growth, of course, is not universal, depending greatly on 
the provenance of each sample. Wc cannot, as yet, say with certainty 
what are its regional hmits, but we have noted its absence in some 
samples of Turkestan wheat and in the well known ” Marquis ” and 
"Kitchener” varieties of Canadian wheat. 

Wlien testing, our method of procedure is as follows 
One thousand seeds are counted at random, when any seed.s 
of Trit. durum can be distinguished visually, if present. From the 
remainder are taken two portions of lOO seeds, which are sown on 
a flat dish filled with soil. In from 6 to 7 days the first leaf pierces 
the coleoptile, and the best time for observing is when it has grown 
to a height of from i to 2 centimetres from the latter. Observations 
can be made with the naked eye, or, better still, with an ordinary 
magnifying glass. 

We use this test method at our station, when making analyses 
for which fees are paid. 

(4) Laboratory method$ of distinguishing between different va¬ 
rieties of barley. 

Hordeum distichum and Hordeum tetrasUchum are tlie varictie.-* 
with which we are most familiar, Hordeum hexaUschum being veiy 
rarely met with, except in Turkestan and Finland. 

Owing to the different formation of the ears, it is easy to distiii- 
gui^ between the two kinds of barley. H. ielrastichum has sec*d.'« 
of two kinds, (a) those which are quite symmetrical, and (6) those 
in which one side is more developed than the other, its entire formation 
being crooked In books by Schindlbr, Hopkmann and Ft,ANSBKR- 
GBR, illustrations show this peculiarity plainly. The relation between 
asymmetrical and S3rmmetrical seeds in the ear is 66 %: 33 %, or 2:1. 

As the asymmetrical seeds are smaller and lighter tlian the others, 
they come away more easily during sorting and cleaning. Thus their 
proportion in cleaned grain is taken as being 60:40. 

This allows us to determine, not only whether a given sample 
belongs to or one another variety of barley, but whether it is, or is 
not, a mixture of H. distichum and H. tetrastichum. For instance, in a 
10 gramme sample of barley there were only 183 seeds, out of wWch 
120 were symmetrical and 63 not. Therefore : 

183:120 (asymmetric :: 100 :« 

, ^ 120 X 100 

therefore x = 


183 


= 65.6% 
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As pure barley {H. ietrasticilm) should not contain more than 
40 % of symmetrical seeds, if we find 65.6 %, this means that the 
barley is mixed with H. distichum in the proportion of 65.6 — 40 = 
25.6 %. 

We deduce that the sample is a mixture of H. tetrastickum and 
H. distichum and that the latter has been introduced in the proportion 
of 25.6 %. 

In conclusion, the list of our publications should explain to the 
reader the nature of further questions now occupying the attention 
of our Seed Control Station, but to which we cannot refer within the 
pages of the present Report. 


N KtrLBSHOPE, 

Ptofessor of the Agricultural Institute and 
Dtrector of Central Seed Testing Station, 
Kharkoff. 
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ABNORMAL GERMINATION OF MUSTARD SEED AND. 
FOOD VALUE OF MUSTARD-SEED CAKE. 


In 1910, the Consul-General of Calcutta sent to the Berlin 
cultural Control Station {LandwiftschajtUch KontrolktaUm) a sample 
of Bast Indian Satson described as " Lai Sarson seed ”, which, since 
it was identical in external appearance with the coarsely-granular 
brown seed of Ldka Twa (i) as described by me, was put aside for 
future use and labelled Brown Sarson. In May of this present year, 
while engaged in drawing up a comparative seed table of species 
of mustard and rape that are very difficult to distinguish apart, I 
found that I had run short of Brown Sarson seed and wrote to Ber¬ 
lin requesting that some should be forwarded to me. This led 
Dr. FHyTER to examine the seed that had been kept so long at the 
Control Station under the name of Sarson and he found that some 
mistake had been made, for the supposed Sarson seed had a pitted 
epidemiis. The subsequent investigation of the seed here in Munich, 
together with the examination of Ike plants raised from it, confirmed 
my suspicion that we had to do with a variety of Sarepta-mustard 
grown in Bast-India. The sample proved very tiruform and contain¬ 
ed only about i % of foreign seeds, the smaller, deeply-pitted, and 
darker-brown seeds of Indian mustard {Br, jumm H. fil and Th.). 
During the War, when examining stock-feeding cakes from South 
India, in company with Dr. Bum, I had pointed out the presence 
Of a light-coloured Sarepta-mustard on very many occasions. Some¬ 
times, these cakes were entirdy composed of this light-brown Sa- 
repta seed; as a rule however, they contained a mixture of real yellow 
Sai^n mixed with the li^-brown variety (2). After this discovery, 
it was not surprising that in course of time, the coarsely-granukr 
brown-seeded Sarepta-mustard from South India found its way 
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more and more into Bengal, where at the time I wrote my paper, 
no Sarepta-mustard was yet cultivated. In fact, many brown Sa- 
repta-mustard cakes that come from Eastern India contain a greater, 
or less, admixture of other Indian varieties of Brassica. The Sarepta- 
mustard seed is light-brown, being similar in colour and size to the 
coarsely-graniilar, brown Sarson seed, or to the somewhat more coarse¬ 
ly granular seed of B. dichotoma. Only by careful examination with 
a lens can it be seen that the surface of some of the'seeds is distinctly 
pitted, although the greater number are almost smooth and thus 
are exactly like Brown Sarson seeds. 

The sample of Brown Sarson seed that had become dry after 
lying for 14 years in a room kept at ordinary temperature, retained 
its viability in a marvellous manner. On being placed on a suitable 
bed (bumt-out brick refuse), 25 % of the seeds germinated normally 
after 3 days, 34 % after 8 days and 62 % after 20 days. In addition, 
there were some abnormal seedlings, while the rest had probably 
damped off. According to Demoussy (i), better germination could 
certainly have been obtained if the oxygen supply had been increased 
by the use of hydrogen-peroxide. The results are however suffi¬ 
ciently striking if compared with those reported by Dorph-Peter- 
SEN (2), for in his experiments with 2 samples of rape seed only i % 
germinated in the 13th year, while only i % of the seeds of one out 
of two samples of wild turnip seed kept till the 15th year proved 
viable (after 13 years, 7 and 4 % germinated). In these cases again, 
the samples were small and had been kept at a teniperature of i8°C. 
It should be observed in passing that the Danish Seed Control Sta¬ 
tion, which does so much ,to further the interest of the wholesale 
seed trade, is also intending to carry out experiments for the purpose 
of determiniag how long the differait commercial seeds can retain 
their germination capacity, when kept in large quantities under or-. 
dinary trade conditions. Seeds of the spurious Brown Sarepta sown 
at Berlin at the same time as seeds of tlie true Russian Sarefta-mus- 
tard, produced plants with leaves-so different in shape from the type 
form, as to make it probable that we have here to do with a small- 
seeded Sarepta-mustard, coming origioally from contiaental Ontral 
Asia, but which has been cultivated for (snturies in Soqth' 

(i) Xrozsii Frost tmd Eicht als bednflussende KiSfte der Sarmsoketedag. 
n Vetlag E UtMKR, Stuttgart, p 140. '.;i. - 

(s) Itaemattonal Kevtiw of the Sctenee md Practice of Agric»U»re, No. sti 
1934, p. aSa. , ,, 
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In order to obtain still further confirj^tion of this hypothesis, seeds 
from the 14 year-old sample have beea grown recently both in Munich 
and in* Bozen, (i) with the hope of getting more ripe seeds of this re¬ 
markable mustard. 

In any case, this variety, like ‘all other Indian varieties of Bnis- 
sica, is of great economic importance, not only as the source of table- 
miKtard, fatty mustard oil and. Aherised mustard oil, but also as 
supplying cakes used for stock feed. .As has been lately shown, 
dealers are still doubtful whether it is permissible to sell compressed 
cakes of Indian mustard under the name of “ rape-cake A 
Bavarian landowner recently rebeived 5000 kg. of so-called rape- 
cake which contained an extraordinary amotmt of. mustard oil and 
was not made from the waste of European rape and wild turnip 
seeds, as required by the Association of Agricultural Experiment Sta- 
■tions ,of Germany ("Verband. der landwixtschaftlichen Versuchsta- 
tionen im Deutschen Reich”), but *wa,s composed exclusively of the 
waste of Indian species (chiefly B. junoea^ and Sarson), containing a 
high percentage of mustard-oil. “The landowner stated that his 
cattle refused to eat these cakes, even after they had been steamed 
for a long time. Cakes with such a large percentage of oil can be 
employed in the same manner as White Mustard {Simpis alba) 
cakes, which were used during the War as a flavouring in certain 
leases, when -the basal ration is unpalatable and a fair amoimt can be 
given, but they should never be put on -the market and sold to tlie 
customer as ordmaty European i^pe-cakes, which possess entirely 
different propelmes. In I,eaflet ^o. 40 of the Bavarian Institute of 
Agriculture am Plant Protection {Landesanstall fUr Pflamenbait 
und Pflanz&nJihutz) which was published iq March iqzi and entitled 
“ Farmer, Buy and tlse only Tested Stock-Feeds " (" Landmrie 
kauft tmd verfuttmi mtr imfersuchte Futtermittel'”), further information 
is given on -the subject of these so-called “ Indian rape cakes'' which 
are always called by the Institute “ Indian Mustard-cakes ’’ in 
order to , avoid any confusion. lo, any case, the qualification 
“ Indian ” should never be omitted so that the farmers may avoid 
usiog them where they would do harm,’ for instance as a fee<^fora 
CQW in calf, Ki 

' co^u^on, mention should ,be made than thq sample of 

{1} Cfllttwtton esperiments at Boaeii Isave eqmflnaed tJie vUyi the 

Ses ia plants dj^to sonthem cUmatio conditton* WwJJlwrs , r 
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Indian Sarepta mustayd (as we must uow call it), wMch lelained 
its genninating capacity for 14 years, has thrown some light upon 
a mistake made in all the literature describing the structure of the 
testa of the true'Indian mustard (B. juncea H. fil et Th.). Even 
the seeds of the Indian rape (Tori, B. dichotoma) have been erro¬ 
neously stated by many authors (i) to possess multicellular mucilage 
cells. 

It now appears very possible that the seeds examined were real¬ 
ly the seeds of this Indian Sarepta-mustard, a plant which was origin¬ 
ally cultivated only in Southern India 

It must not be forgotten that the extraordinary long time this 
Sarepta-mustard (B. Besseriana Andr.) retained its * germinating 
capacity may certainly to be attributed to the difference between 
the climates of Bengal and Germany. Prain informed me that the 
only way in which the peasants of Bengal can preserve the viability 
of their mustard seed ffTO one rainy season to another, is by hanging 
it up in the chimney, otherwise the damp heat of the tropical climate 
kills the seed before the end of the year. If we consider how greatly 
such climatic conditions must necessarily alter the properties of the 
seed (producing a higher fat content and a different type of protein 
and enzyme), we shall readily understand that in a relatively cofd 
climate, like that of Germany, the Sarepta-mu^ard seed would cer¬ 
tainly retain viability for a much longer time than German-grown, 
rape, or mmhrd seed. 

Purthe## a fact that is now well-known to all seed-merchants 
must bb. iMme in mind, that ^ds brought from a colder cli¬ 
mate, €%edfllly from countries with low atmosphetic pressure, very 
‘ qui^kiy lose thtir viability in.warmer plax^ where the carbon dioxide 
prepum .ia greater. For this reason, wMesale dealeys in the s^ds 
of Alphie Jdante .(many ornamental i|^ecies grown in gardens), 
never whidi has" been kept over the first winter. The seeds 

of •ah’ varieties of gentian, especially, must be gathered when the 
weathk is very cold and, dry, if they are to retain vitality until 
the secontf year. . ' ' 

Prof. W. Kinzbe, 

Staijs Cotmdllor of the Bawm totitate of 
and Plaat Brotectioa, Htwiich* 

(x) See Mikroslopische Fattesmittelkoatrone* E. XTtMsi Stuttgatt, (Bwtdsatd 

and Coma and Pettot). 



FORESTRY RESEARCH IN BELGIUM. 


vScieiitific sylviculture is based on observation of natural i)lu‘Uoiu- 
ena and since the study of Nature receives stimulus and assisliiua' 
mainly fronrexpennicntatiou, scientific research should be instituted 
and devdoped in all places where it is necessary to encourage forestry 
and increase its utility. Belgium is a very densely populated country 
with extensive industries, but before the War, it possessed a wooded 
area of only 17.7 %, which was capable of little or no exteasion. The 
forests supplied only about one quarter of the timber required, the 
rest having to be imported. Therefore, the aims of forestry* itolu-y 
were clearly to preserve the existing woods, produce the iiuixinuiiu 
quantities of timber to supply the general needs of the nation hy 
turning to account all uncultivated land, as well as to iuquove Uu* 
forests by judicious mauagement, use wood in a reasonable uiul eco¬ 
nomic manner, and protect the forest ranges from danger of de¬ 
struction. 

Organisation of Foresty Experim'ttts.-- As a result of the Im¬ 
petus from abroad, Belgium founded an Experiment Station in 
1896. A Service of Research and Advice on EorovStry was created 
by the Administration of Waters and Eoiests and platvd under the 
jtiri^ction of the Ministry of Agiiculture. The work hegau in a 
very modest maimer, the staff at first being limited to an hLsjwctor 
of Central Management at Bnissels, who with the help of (me u,s 
sistant, laid out experiment plots in the vState nurseries of (iUHneu ■ 
dael, Brussels and other parts of the country. 

Except in the case of the Groenendael nurseries, the task of 
laying out the experiment plots and registering the results according 
tospecialinstructions, devolved upon the foresty agents and thejheads 
of the Cantons. For many reasons, this system could not be aslsatis- 
faictory as the aeation of Stations where the research workwis the 
exclusive occupation of an expert staff, | 

The Belgian Service became affiliated to the totematioaid Ifnioii 
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of Foresty Reseaxch and is represented at the various Congresses held 
by that Union. It had the honour of making all the arrangements 
connected with the Sixth Congress, which took place in Belgium 
in 1910. This was the last meeting of the Federation, for its work 
was interiupted by the outbreak of the War. 

In 1919, the specml Service of Scientific Forestry Experiments 
and Advice (the name borne at the time), was given a new Statute 
more suitable to its mission It became autonomous, although still 
connected with the Administration of Waters and Forests The 
Service had its headquarters at Groenendael, where the Management 
of the nurseries, of an extensive arboretum and a museum, represented 
a considerable part of its activities. The staff included an Inspector, who 
was Head of the Service, a general assistant and ranger and a bri¬ 
gadier, who acted as clerk. This Service was required to lay out and 
measure the experiment plots, as well as to report upon all the 
results obtained. 

Its duties further included: • 

1) Esqieriments of different kinds (which will be dealt with 
later on), carried out in the forests under forestry service management 
and on the uncultivated land of different districts of Bd^um. 

2) Experiments on plant production, especially in the Groenen¬ 
dael nurseries. The objects of these experiments were: to provide 
foreign tre|^ for the arboreta, experiment fields and State forests 
(althou^ 4 ny surplus stock might be sold to Comm u nes, or to private 
individuaJs), and to supply foreign species, such as the English oak, 
that are difficult to obtain through ordinary commercial channeb 
and are of great practical importance. 

5) The creation and up-keep of arboreta in the forest-regions 
of the country. The institution of enquiri« regarding the exotic 
trees growing in Belgium, 

4) The collection and purchase of seeds of native and foreign 
forest trees with a view to iheir sale to Communes and private in¬ 
dividuals. The analysis and testing of seeds grown or purchased, 
by the Service. 

5) Giving scientific advice, usuaEy to private owners, of wood¬ 
ed estates. 

6) The maintenance of a public forestry museum at Groenen¬ 
dael. 

A small Research Station was instituted in 1920 at Gembloux,. 
by the Chair of Foresty Economy of the State Agricultural Institute.. 
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This Station is attached to the Groenendael Experiment Service and 
is chiefly ei^aged in laboratory experiments, including the study 
of forest-tree seeds collected in Be%ium, and in seed analysis and 
testing. 

In 1922, a Supervision Commission was instituted in connection 
with the Experiment Service. The Commission will draw up each 
year the programme of research to be started, or continued, in the 
arboreta and the forests and to take the necessarj' measures for the 
publication of the results obtained. 

The work of the Experiment Service is extended not only to 
making actual studies, but also to the popularisation and propagation 
of progressive methods. The Service keeps in touch with the Belgian 
foresters by informing them of its work and also by organising visits 
to the nurseries, arboreta and experiment fields. 

Belgian forestry experimentation as at present offleiaEy estab¬ 
lished, is far from having the breadth of scope and the means at 
disposal that distinguish certain foreign organisations. Improve¬ 
ment is necessary in several respects in order that it may be placed 
in a position to solve the numerous problems that still demand con¬ 
sideration. Since, however, attention has been directed to practical 
objects, some praiseworthy work of considerable importance for 
sylviculture has already been accomplished. 

Mention must also be made of the experiment work due to the 
initiative of the forestry agents and of private owners, especially as 
regards foreign trees,, and the afforestation of waste land. Many 
very useful results have already been obtained. 

Programme of Experiments and the Results recorded. -- A minute 
, analysis cannot be made in a few pages, of the work that is beit^ 
accomplished by the Experiment Service. A general summary only 
' can be given showing its relations to the conditions and requirements 
of OUT country and based upon the information i)ublished in the 
Bulletin de la SociitS centralc foresHcre dc Belgique. 

The investigations are especially concentrated uiKni ((uestions 
relating to the planting, replanting and restoratkin of forests. 'I'his 
is the field which has hitherto yielded the most fruitful results. 

Many experimaat plots have had to be more or less neglected 
and a certain number were destroyed during the German occupation 
of Bdgium. 

Judicious choice of Trees. —Our forest flora is relatively poor in 
valuable species of trees; thus for instance, none pf the large conifera 
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are rtpresented, allhough Belgium, in spite of its limited area, affords 
very varied conditions both of soil and climate Hence, it is necessary 
to seek among foieigti flora for trees that will flourish and furnish the 
products, especially saw-timber, necessary to supply the needs of the 
country. 

Numerous foreign siiecies of conifers and broad-leaved trees 
have been successfully cultivated for a long time The former include 
Finns sylvesins, P. muniima, the black Austrian pine, common spruce, 
and the Kiu opoan larch, while the deciduous trees are represented by 
the Canadian poplar, led American oak, the false acacia {Robinia), 
chestnut, etc, but fie,sh efforts must be made in this direction. 

For this puipose, the Experiment vService has instituted a large 
number of aiboreta of which there are already 24 scattered through¬ 
out the forestry districts of the country, the oldest and most extensive 
being at Groenendacl. The first trees of this arboretum were planted 
in 1898, and it now covers about 13 hectares and contains about 350 
forest trees, in addition to more than 200 species of shrubs. 

Tervueren-lez-Bruxelles also has a very interesting arboretum, 
instituted on the initiative of the late King Leopold II and managed 
by M. Bommbr, Conservator of the State Botanic Garden. 

There are also many parks in Belgium where foreign trees are 
well represented. In addition, some private land owners have made 
as an experiment, laige plantations of different exotic species. 

The Experiment Service is engaged in the second stage of the 
study of foreign trees and has introduced into large plots, and under 
true forestry conditions, those species that have shown certain val¬ 
uable qualities in the regional arboreta. 

AH this material provides a valuable’ service of information and 
of practical experience. Pseudotsuga Douglasii, Pmus Laricio, 
Larix leptokpis and Prmms sclerotim are beginning to be numerous in 
the plantations. Other species, such as Chamaecypans, Lawsmiana, 
Thuya gigantea and Abies grandis, which have been studied for a 
shorter time, appear very promising. Many foreign trees already 
bear fruit in Belgium and produce fertile seed. 

As was said above, the Experiment Service at Groenendael raises 
the foreign trees for the arboreta and forests, this being part of the 
experimental programme. In 1901, the Minister of Agriculture or¬ 
dered a general enquiry, both as to the definitive results obtained by 
the acclimatisation experiments that have been in progress in Belgium 
for more than a century, and the experiments to be made for the 
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purpose of iucreasiug the number of trees to be introduced This 
work was entrusted to the Superior Forest Council, which appointed 
a Special Commission that drew up an exhaustive report (i). 

Judicious choice of Forest Seeds. —■ The experiments of Cn?si,AK, 
in Austria, attracted attention to the practical import ance of the 
origin of forest seeds. The question was of great interest to Belgium, 
especially as regards Pinus sylvestris, since tliis tree is widely used 
for planting on waste ground and for the restoration of forests that 
have fallen into a bad condition. Further, a large number of Pinus 
sylvestris seeds are collected in the lower part of the country, especi¬ 
ally in Campine. Only a very’- small and insufficient quantity of this 
home-grown seed was used in Belgium, the rest being exported, -while 
the deficit was made up by seed purcdiased abroad. For this reason, 
it was necessary to ascertain what seed succeeded best in Belgium. 

In order to decide the question, the Experiment Service organised 
several series of experiment plots, starting from 1902. in the whole of 
Bower and Central Belgium for the purpose of instituting a systematic 
study of the growth of Pirns sylvestris of different origins, both Bel¬ 
gian and foreign. It also took part in the international exi>erimont 
on the same subject, executed by the Union of Research Stations, 

So far, it has been found from all these experiments that the Pirns 
sylvestris raised from native seedte is superior to any other. The aiine 
conclusion has been reached in other 'countries, for experiment has 
proved that local races or varieties, do best in any given region. 

The seeds of P. sylvestris that are put on the market, are collected 
in Campine from stunted trees and before they are completely ripe, 
Esperiments have been carried ont to determine how far the value of 
the seeds is affected by these circumstances. Hitherto, little or no 
difference has been detected between plants grown from well-shaped, 
or from stunted, trees. Gathering the seed before it is quite ripe lemls 
to lessen the germinative power to a certain extent, bxtt does not 
appear to affect the plants, except perhaps when they are very young. 
These experiments are still in progress and no definitive results 
can be expected until later. 

Numerous experiments have, however, proved the excellent ger- 
• ,nainating capacity of seeds of P. sylvestris produced in Belgium. 

> . ,, Tt has also frequent^ been observed that the seeds of many foreign 

' V (4 Comte 
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species such as Douglas pine, P. mariiima, Corsican larch, and black 
Austrian pine, for instance, when gathered in Belgium, produce trees 
that aie more vigorous and resistant to the climatic conditions than 
seeds bought in their country of origin. 

The Expel iment Service is now turning to practical account the 
results obtained from its researches. In order to use on State property 
seeds which have the highest germinating capacity and are of authentic 
origin, and also with a view to setting an example to forest owners, 
this Service has the seeds of the various trees collected every year in 
Belgium, and prepares them in a small drying establishment which 
it possesses at Groenendael. Seed that cannot be prepared by the 
Service itself are purchased, their price being fixed as far as possible 
according to their cultural value. The testing, or analysis, of seeds 
that have been prepared or bought, is carried out at the Station 
laboratory. Communes, or private individuals can purchase seeds 
through the Experiment Service. 

Many experiments have been made on the conservation of seeds, 
especially acorns and beech-nuts, that easily lose their germinating 
power and also on the preservation of other seeds such as those of 
pines, spruce, etc., of which the supply exceeds the annual demand. 
The best results as regards the first type of seeds have been obtained 
by mixing them with sand and storing them in a silo in the open air, 
but protected from rodents. The second type of feeeds keep best in 
hermetically closed vessels, placed in a cold room. 

PUmt production. — The Experiment Service since its foundation 
has conducted innumerable eisperiments in the Groenendael nurseries 
with a view to discovering the best means of raising plants, whether 
from seed, by planting out, layering, taking cuttings, planting cover- 
crops, providing shelters, root-cutting, the use of fertilisers, etc. 

In the same nurseries are propagated, chiefly for the benefit of the 
State forests, native species that can only be found with difficulty if 
at all, on the mastet (rare plants, or those of alsolutely authentic 
origin, or of a local type). 

Afforestation of uncuUiwied' lands, or those denuded of trees by 
feJkng. — Belgium has made and is still making a vigorous effort to 
turn to account waste land, owing to the nec^ity of purchasing from 
abroad most of the cereals needed for bread-making and much of the 
wood required. As a rule, the less good soils that are unsuited for 
agriculture, and the extensive Urndes of the Campine are thos6 chiefly 
planted with trees. These sandy soils are, however, very infertile 
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and otdy poor results are obtained unless tbc3' are adequalelj’ pie- 
pared. 

The woods and .stands o£ Campine bavc been greatily itiiiifoved 
as a result of very numeioiis and varied experiiuents, Ike lii.st of 
wliicb were made by certain private individuals. T he h'l ircst ly u^enl s 
on their own initiative, and jjaiticulaily the Special vScivice. oaganised 
a very large number of systematic exiieriments on trees, riilhueni 
methods of manuring, idoughiug, draining, a0orestalion, ete. I'lie 
State has purchased two .stietclies of waste land, one at I'ht'l covering 
an area of 450 hectares, and the otliei at Raevels (Hoo liectures), 
which are being used for numerous afforestation expeiiinerrl.s., These 
two estates are valuable and impoitant foi the sylviculture of Campine. 

In 1905 a Commission was appointed by the Minister rd Agii- 
culture to make a general study of Campine from the fore'Strj^ stand¬ 
point (i) After a thorough examination of the district, the Com¬ 
mission drew up a voluminous report (1), in which are stated thv* 
rules that have now become classic, for afforestation and the man¬ 
agement of stands. Thus, the soil should first be ])rej)ared by a through 
ploughing at least to a moderate depth, and must be mannircd with 
chemical fertilisers (especially basic slag, kainit and sometimes lime); 
in certain cases, a green manure (lupin). has been regularly employed 
with excellent results. The experiment work has also been carried 
out on an extensive scale in Campine with g. view to making furllier 
improvements. The fields where experiments were being carried out 
on draining and manuring, before afforestation'in the'case of the peat- 
moors of the higher part of the country, have been destroyed Tsy fires. 

The Experiment Service has other questions also to examine 
such as the protastion to be given to some plants against climatic 
(, r|actors (the white alder and the broom have proved effidemt shelters 
r^pectively, for the beech on uncropped land and the spruce), An- 
* other problem er^ging attention is the different ways of wuxitig 
ticees; group association has given the best results, although clo.se 
intermiti^ng is more suited in the case of trees with light foliage 
and rapid grotrth like the larch, which thrives best when grown in 
association rtith shade spedes). 

Forest and management. — The experiments made in 

forest laanagdnent are chiefly directed to the formation of sub-stages 
I in copses and hi^ woods of conifers, working the soil to assist natural 


■ [x) Sappori ie Ja Commssum ekurglt it PiMe it bt Cmpitit o» it vut 
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generation in beech-woods, the lopping of conifers, and making 
clearings in the forests of tall trees (the investigations are carried out 
to ascertain the influence, different foims and intensities of these 
o] relations). 

h'urthei, thcic aic a considerable number of plots for the study 
of tall forest production and the formation of copses under tall trees. 

The woik on clearings and the formation of stands has not yet 
given results of practical importance, although it extends over a long 
period Many scne.s of plots had to be abandoned on account of the 
German occupation of Belgium, finally, the small staff at the Station 
has not yet .succeeded in reorganising, methodically, the cubage of 
stands, n hich is the basis of ex|/eriments of this type 

Conditions of working and uhhsaiion of Woods. — The Ex¬ 
periment Service has made some studies on the conditions of working 
bark copses (times and methods of exploitation), the conservation 
of woods (effect of certain antiseptic agents), and stump extraction. 
To this Service is due the introduction of the first mechanical stump- 
extractor into Belgium. This machine aroused the ingenuity of our 
mechanics ; there aie now several tirpes of stump extractors both 
in this country and abroad that are employed with excehent results. 

Forest Protection. — An experiment on clearing the soil cover¬ 
ing is still in progress. 

The Experiment Bervice is engaged in practical work on the 
control of parasites invading nurseries or forests, but as regards meas¬ 
ures involving a deeper knowledge of fungi and insects, the assi¬ 
stance of experts is obtained from the Gembloux Official Phytopatho- 
logical and Entomological Stations, the Botanic Gardens and the 
Natural History Museum. 

^ Such are the broad lines of the organisation and work of the 
Eorestry Experimentation Service in Belgium. Although the Service 
may appear insignificant as compared with many similar institutions 
abroad, it has been especially successful in securing practical results. 

It is to be hoped that, iu spite of the depleted condition of the 
public funds, the Experiment Service will be able to extend its acti¬ 
vities stiU further, for the future belongs to those nations that stiive 
by means of research to introduce progressive methods of production. 

A. POSKIN, 

Professor of Fore'itry Economy^ Dmetor of the Fomtry Febearoh Siaiim 
of the State AgncuUural lnei%iute of Bdg%om 



THE PROBLEM OF INCREASING PRODUCTION 
IN FISHPONDS BY THE USE OF CHEMICAL FERTILISERS 


The use of chemical fertilisers for the puri)osc of iucrcasiiij? lish 
production in ponds appears to have been tried many years ai;o, 
but the results of the experiments have not been published. It is, 
however, hardly likely that greater success was obtained by these 
purely empirical attempts than that which attended the work carried 
out at the Bavarian Pond Fishery Experiment Station Station 
{Bayrischen teichwirtschaftliche Versuchsanstalt) from Jifter 

the whole question had been scientifically investigated. In order to 
ascertain the effect of the fertiliser when thrown into the pond, it is 
necessary to acquire deeper insight into the cycle of events than can 
be obtained from field experiments; further, the truth of the state¬ 
ment that fish production in water also obeys the law of the minimum 
must be worked out from experimental results. It is not possible to 
deal here with the whole problem of the artificial manuring of fish¬ 
ponds which has been the subject of a limited amount of literature. 
A bibliography is given at the end of this article, therefore the reader 
will be referred to the works therein mentioned and remarks will be 
confined to the most salient points of the problem. 

It may perhaps seem surprising for me to preface these obser¬ 
vations with the statement that, more definite information can be 
obtained by the scientific method of investigating the clicmical 
fertiliser problem than from field experiments under similar condi¬ 
tions. This is mainly due to the fact that production is cliicily af¬ 
fected by the substances dissolved in the water and that this solu¬ 
tion is not subjected to such changes in concentration as the soil 
solution upon which field plants depend. Water analysis being easier 
and more rapid that soil analysis, gives a clearer and more rapid 
insight into the available nutrient substances than can be gained 
, by soil analysis. 

" In the first place, the fertilisers which can equally well be in- 
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coiporated into the soil or thrown directly into the pond, are only of 
importance in the cycle, in so far as they are soluble in water. The 
mass action of water plays such a large part in the matter that 
substances which are generally classed as insoluble in water, such as 
ground basic slag, “ Rhenaniaphosphat ”, bone-meal, etc., must be 
considered as possessing a factor of solubility. As regards production 
in the pond, it is of paramoimt importance to known how the com¬ 
ponent parts of the system, viz. the soil, water and added fertiliser, 
interact. 

No single method of carrying out this research has so far been 
devised. In laboratories equipped with the necessary apparatus 
described by MitschEreich m his " Bodenkunde ” (second edition), 
it is advised that a given amount of soil should be taken, together 
with some of the water of the pond after the introduction of the fer¬ 
tiliser and the mixture stirred for a certain time. The following has 
been taken as the fertiliser unit: 10 mgm. water-soluble PjOj and 
10 mgm. water-soluble K^O per i litre of water. When there was 
no means of stirring the compound, 200 gm. of naturally moist soil 
was shaken with 1400 cc. of water to which the fertihser had been 
added, and at the end of exactly 24 hours the solution was separated 
from the soil by means of porous cdls and an aspirator. The substances 
affording nutrition to plants are present in the solution in the same 
quantities as they would be met with in the manured pond-water 
after one day had elapsed. The method entails difficulty in the 
taking of samples from the water-saturated pond-bottom, but air- 
dried pond soil cannot be used as it is not in the natural condition. 
In numerous experiments with the most different types of soil from 
the bottom of ponds, the absorption’figures for P,Oj ranged from 
13.8 % to 100.0 %; only in one single case, was the P^O^ removed 
from the soil by' water containing humic acid. I have observed the 
same phenomenon, however, in the case of a pond containing similar 
water, from which soil was taken. 

The absorption in the case of the K^O was entirely different, 
for the absorption percentage varied from o % to 50.6 %, and the 
K3O was frequently removed from the soil of the pond bottom by 
the action of the water. These lo-slr figures are especially noticeable 
when the water flowing into the pond is highly calcareous. 

Among the circumstances regulating the requirements of the 
pond must be reckoned the greater solubility of the in the pond 
soil, as compared with the P,Oj, although pond-productivity <iependi^ 



824 


MSCHER 


on the supply of a larger amount of P^O, than of K^O. In order 
better to understand this fact, let us examine the average K,0 and 
PjO, content of natural waters. Accordiiig to Von Rabkn (i), 
the water of the North Sea contains between o o(k) mgm. and 0.151 
mgm. PjOj per litre. Belohnbeck sa3's the P^O., content of livei 
water ranges from 0.69 mgm. - 0.10 mgm., but when the walei is 
contaminated, these figures are naturally much higher. In the case 
of lake and pond water, of which it is diffiailt to find any accurate 
analyses, I have myself collected data resulting from a laigo numl>er 
of experiments (4) which show that i litre of this water nearly alway,s 
contains less than o.i mgm P^Oj. At periods when the water i.s 
greatly contaminated with organic matter, and when water contain¬ 
ing humic acid is acting upon the bottom of the lake, or pond, much 
h^her figures can be found temporarily ; thus, in one instance, as 
much as 2.6 mgm. P^Oj per litre were present. 

This amount may be compared with the potassium content which 
is alwa3^ higher than that of the phosphoric acid. The minimum 
amount is 0 08 mgm, but generally i to 2 mgm., and on several 
occasions, as much as 10-20 mgm. of K^O were present per litre of 
water. The ratio of P.Oj to K ,0 is about 0.03 . i, if exceptional 
figures are not taken into account. On comparison of the amount 
of the three nutritive substances N, P and K required by the pond, 
we get according to Abexanber, Haempeb and Nehresheimeib( 2} 
the following figures for the dry substance needed by the plankton 
of an experiment pond : 8-10 % N., 1.1-1.2 % P.O, and 0.4 % K.O. 
Wabter gives the amounts in the case of the plankton of a village 
pond as 9.1 % N., 3.5 % P, 0 , and 4.5 % K, 0 . This latter plankton 
was evidently richer in plant forms. If we consider the dry substance 
composition of pond fish, we find this given by Knanthe and Cr( >n- 
HEm (3) as 5.48 -11.84 % N., 3.08-8.43 % P„ 0 , and 0.15-1.04 % 
K^O (for carp and tench). This proves that for fish production in 
a pond, about 10 times more P^O, than is necessary, wiiilc tlic 
water contains about 30 times 'more K^O than P.Oj. All these 
statements lead us irrevocably to the conclusion that scarcely even 
the minimum quantity of P^Oj can find its way into the pond. 

In our subsequent investigations, only P,Oj and N. have to be 


(:i^) WmmscMIiUchB Me$munimuchun$sn. Kid, 1905. VoL 8, 
(®) Wmoh$r&i al$ NeUnimh d$s LandmiHs md 
(3) MimkHft fUt , 



INCREASING PRODtTCTlON IN FISHPONDS 


825 


considered , these substances, which, are most necessary for production, 
generally occur only in small quantities in the water of ponds and 
therefore must usually be regarded as minimum factors among the 
nutritive substances present 

Sea-water and fresh-water both contain i mgm. of nitrogen per 
litre, although this figure may be considerably exceeded during un¬ 
usual periods or when the water is much contaminated by organic 
matter. Tlierefore as regards N., the food-value of natural waters 
is more satisfactory than as regards P^O,, even if we allow that or¬ 
ganic production requires from twice to three times as much N as 
P.O,. It is further conceivable that the N. can be obtained (at all 
events in a proportionally minimum amount), that is to say, after 
satisfying the P^O, minimum by means of the application of a fer¬ 
tiliser contaimig sufficient P^Oj, a N. minimum arises. Such cases 
have actually been observed and will more readily occur the poorer 
the pond-soil is in lime or albuminous matter, or in the elements 
entering into the composition of the latter. This is my explanation 
of the manurial experiment with SO,, at the former Pond 

Fishery Experiment Station {Teickwirtschafihehen Versuchsanstalt) 
of Sachsenhausen-Oranienburg in Mark Brandenburg. The sandy 
soil of that district is very poor in lime, so that there can be no quest¬ 
ion of any display of great activity on the part of nitrogen-fiixing 
Jjacteria in the pond. We now come to the question of the importance 
of nitrogen-fixing bacteria from the point of view of the yield of the 
pond. The discovery of their activity had an historical course of 
which the chief points should here be briefly stated. At first, it was 
supposed that great attention should be paid to the introduction of 
nitrogen in the manuring of pounds. Experiments carried out without 
any scientific basis were believed to have proved the grqat efficiency 
of saltpetre applied as a fertiliser to ponds Tlie results obtained 
by Hoebr (5) at the above mentioned Pond-fishery Experiment Sta¬ 
tion proved saltpetre to have no effect upon ponds, jifegative results 
distinguished the experiments made at the Sachsenhahsen-Oraaien- 
burg (8, 9) Experiment Station on quite different soils and in which 
the most delicate methods were adopted for detecting saltpetre in 
pond-water only a few days after the application of the fertiliser. 
Since saltpetre is not absorbed by the soil, it must have been remov¬ 
ed from the water by some other means. I was successful in showing 
(4 /), that when the pond bottom is formed of calcareous soil, and 
the water contains organic matter and is raised to a high temperature, 
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the activity of the denitrifying bacteria is so great that the saltpetre 
disappears in a short time, while none of its nitrogen is returned to 
the atmosphere. An (NH^), SO^ fertiliser also, is eventually deni¬ 
trified by means of the devious path of nitrification, but it can be used 
by the pond flora during this transformation proces.s. This is llu' 
reason of the success obtained at Sachsenhauscn-Oranicnbnrg with 
an (NHJ* SO^ fertiliser and subsequently with calcium cyanuniide. 
In Wielenbach, there was evidently more than the N-ininiininn 
originally present in the pond, for the fertiliser intioduced ptoduced 
scarcely any perceptible effect. Since, however, the nitrogen of the 
soil and the water is being constantly removed by pond-oiganisius, 
this easily-calculated loss of nitrogen can in the end be demon.stmted 
by analysis. The nitrogen demand cannot be satisfied by any af¬ 
fluent water that can reach the pond, or by rain alone, .since in the 
first place the nitrate which is transported there is also subjected to 
denitrification. The same result follows in the case of the soil ni¬ 
trogen, which is quickly changed to nitrate by the strong nitriliration 
property of the calcareous soil which is rich in lime ; tliis loss of ni¬ 
trogen could also be easily proved by soil-analysis. In fact, as a 
result of the flooding of a former meadow-ground, the nitrogen per¬ 
centage of the soil feu the first year from an average of 0.80 % to 
nearly the half (average 0.48 %). In the foUowing years, the ni¬ 
trogen content of the pond soil rose considerably, for in tlie second 
year it had already reached the average of 0.53 % in the unmanured 
pond, and of 0.67 % in the ponds manured with superphosphate, 
while at the present day, the Wielenback pond-bottom is reckoned 
as one of the soils richest in ni|:rogen. Thus, in spite of the continued 
removal of the nitrogen by the increase of inhabitants of the pond, 
the soil did not become poorer, but richer in nitrogen. In this case 
again, I was fortunate enough to discover the cause of tlie ciuimih 
phenomenon (4 a, c, i) which is also to be attributeil to Ik* activity 
of the water bacteria that extract tlie nitrogen from the air and trans¬ 
form it into albumin. The presence of these nitrogen-fixing bacteria 
in both fresh and saltwater has been shown by the reaearclies of 
Rbinicr, EjBDiNO and Kkntbr. The Azoiohact&t chroococcum isolated 
by these scientists from water, or from water-plants, does not, how¬ 
ever, do much work in ponds. Indeed, in the counts of water and 
soU bacteria growing on ctiltnre plates, it was seldom met witli and 
only appeared when mannite was added to the cnltnre solution. The 
loUowing nitrogen-fixing forms were on the other hand fotmd regulariy 
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ABCOEfaHI LMWO PaaS 

Fio* ii6. Ofclinate {y) « incirease in live weight of fishea ill kg. per pool from o to 70 kg» 
Abscissae » Types of fertiliser. 

I « Without fertiliser shown on the abscissa as A *» shaded pait I, increase obtained In xpxs. 

II « Addition of 50 kg. of potash salts at rate of 43 % per pool, shown as B; shaded porfck^ 
a*» increufee m 1915, 

III sr. 10 quintals of straw shown as C i shaded portion 3 »increase in 1915, 

IV « Superphosphate 130 kg. per pool shown as B; and 60 kg as E* 

V «=- Superphosphate potash salts, B *» 30 kg., G « Go kg , H « 90 kg ; I» iso kg. per pool,; 
4a, 4b, 4C » increase in 1915. 

VI « $uperi>hoBphate 60 kg potash salts S5 kg. E « sihoon humate. 

VII *• Superphosphate Go kg, potash salts 30 kg.; Wt« sodium humate. 

Vin Basic Slag 90 kg — potash salts indicated by N. 

IX »« Superphosphate 90 kg, potash salts *f 5 quintals sewage residue indicated by 0 . 

X «** Superphosphate + potash salts -f Carbohydrate (sewage sludge, brewers grains, reed Compo«t> 
indicated by P (30 kg superphosphate, potash salts, sewage sludge, 1915,1 r«ed compost j 19x6,; 
shaded portion 5 u shows inorease in 1915» X «« 90 kg. superphosphate -f potash salts + sewage sln^ 

reed compoet, ipiGj sfo «* increase in 19x5; © » xao supe^hosphate 4- sewage 8l«dge|i 
5 C«w|iicreisel» * 9 * 3 . , ■ '^ ^ 1, 
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and in large numbers' Bacillus asterospoms A. M. and Bred., Bac. 
damens, Bohn., Bact. ae/obackr Beij., Bad. iiircostim Jybhn, Bad, 
raiiobacter Beij. The fact that no nitrogen minimum need be up|ne- 
hended, at all events under the conditions of soil and water obtaining 
at Wielenbach, is to be attributed to these energetic eollccloiv of 
nitrogen. 

There still remains the questions of the importance of ])liosphor- 
ic acid for pond productivity. This substance as ha,s been shown, 
occurs in exceedingly small quantities in all natural waters, for al¬ 
though this statement referred to a single phosphonis-minimum ob¬ 
tained from a pond, it is confirmed by the results of all the .scientific 
pond-manuring experiments that have yet been made. The last 
of these experiments, which was carried oitt in 1923 at Wielenbach, 
by B. Wawer proved that even in trout-ponds with a stream flowing 
through them, the introduction of a phosphoric acid fertiliser raised 
the PgOj content which had previously been the minimum. The in¬ 
crease in the fish of the pond keeps pace with the rise in the P.O, 
content of the pond-water, as is graphically shown by the results 
of the Wielenbach experiments. 

There only remains to be considered the data of the two experiment 
years as set out in the tabular summary. The figures prove in the 
first place that the increase in fish weight is greater in warm than in 
cold years; the difference being more marked in manured ponds. 

This shows that the manure is turned to better account in warm 
years, or in other words, the phosphoric acid-mimmum is not so 
quickly removed by the heat-minimum. 

The increased yield in unmanuied car]) and tench ponds varies 
from 28 to 31 kg. per 2000 m® of bottom surface area multqdied by, 
on an average, 0.5 m. of water-depth (viz. in a volume of water aniuiiiil - 
ing to 1000 m^). The apparent increase in yield (29.0-33.5 kg.) re¬ 
sulting from the introduction of only 40 % potassium salts, fulls 
within the limit of experimental error. 

The liberal application of stable manure had but little effect 
(33.1-37.8 kg.), because a single application does not introduce enough 
sdluble phosphoric acid into the water. Immediate and striking 
results were observed wherever ground basic slag or superphosphate 
'were used. An increased yield of 50.9-51.8 kg. was obtained from 
.the iutrodnetion of pure superphosphate. The addition of potassic 
jjs^ts'did not increase the 3rield (48.1 kg.), but 50.9 Ijg. mcreased yield 
.by. supe,rphosphat€ withput aigy ’atoisttite of potasaic 
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salts. The apparent rise in productivity in the case of progressive 
amounts ot superphosphate manure (60,90, 120 kg.), and of potassic 
salts falls within the limits of experimental error as far as the potassic 
salts are concerned, for real increase in yield only occurred when 
larger amounts of P,0, were introduced. Siliceous humate and 
sodium humate from which much was expected owing to the presence 
of nitrifying bacteria, had no effect beyond apparently lessening 
the activity of the superphosphate. Manuring with ground basic 
slag increased the yield 40 kg. Ground basic slag, owing to its 
lower water solubility, has less effect than the same amount of super¬ 
phosphate. When the pond has an acid soil, ground basic slag is, 
however, very efficient and is particularly recommended on account 
of its property of neutralising acids. Organic substances, such as 
mud from precipitating tanks, molasses, waste cellulose, wood paper 
refuse and reed-compost, in association with superphosphate can 
temporarily increase production (in 1916, the maximum increase 
obtained with superphosphate + reed-compost was 68.8 kg.). This 
is explained by the fact that nitrogen-bacteria not only need phos¬ 
phoric acid, but like saprophytes, are dependent on organic matter 
as a source of energy. This organic matter is, however, so copiously 
supplied by the plant plankton of old ponds that the addition of any 
organic matter to the fertiliser is in their case wholly superflonus. 

Dr. H. Fischer, 

Lecturer, Umverstty, MitrUch. 
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842. A Statistical Study of the DIstributioti of Soil Material in the 

United States according to the Size of Its Particles, 

Jennings, B. S. (Utah Agricultural Experiment Station), Soil Science, 
VoL XVII, No. 6, pp 469-485, figs. 5, bibliography Baltimore, Md., 1924^ 

A comparison of given types of soil from various regions cannot give 
an accurate idea of the quantitative distribution of the materials compos¬ 
ing them, for every kind of soil is made up of particles of diffferent size. 
If the area occupied by a given type of soil is multiplied by the percent¬ 
ages obtained by mechanical analysis of the various separates, the result 
the areas of the separates* If this is repeated vrith each soil class and 
the areas of like separates summed, the total area represented by the 
various classes will then be reduced to the areas of the separates. 

The area, when divided by the total area of all the types, will then 
give the ratios of the areas of the different separates to the total area. The 
statistical method is then applied to the total area by means of the for¬ 
mulae of the average square of deviation, or index of variability (method 
of least squares)* 

The author examined fhe composition of thirteen of the chief divisions 
of soils in the United States* These soils consist of coarse sand, sand, 
fine sand, sandy loam, fine sandy loams, loams, silt loams, clay loams, clay. 
Eor the mechanical analysis, he used a scale of seven types arranged 
according to the decreasing diameter of the separates expressed in mm. 
from Nos, x to 7, The scale is as follows 2.r, 0.5, 0.25, o.i, 0*05, 
0.005 The lowest limit for clay is fixed at 0.0005 mm. The method of 
analysis adopted was that of Jennings, Thomas and Caxoener {Soil 
Science, Vol, XIV, p* 88). 

The results obtained show that, in the case of the soils examined, 
the proportion of the area of separate 5 to th^ total area is approximately 
constant. Expressed in terms of percentage, this ratio is 14*32 ^ 
0*39. Eor small areas the deviations and probable errors are lower for 

im 
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separate 5 than for separates 4, 6, 7, wheieas the coefficient variability is 
lower in separate 5 than in any other separate except i. An exainination 
of the graphic curves when the cliamctcis ol the various separaU^s are 
plotted "as abscissae and the logaiitliniic values ot the conesjxuiding 
percentages plotted as the otdinates, leveals several intcuwsiiug iatis. In 
the first place, it is seen that in sandy soils, separate 5 is iound at the 
lower limit, while in soils of compact textiue, it occurs^ on tlu' nppe- 
limit The curves tend to assume the* form oi an N and in the seals 3nr 
termediate between the two just mentioned, separate 5 l^*^**'^ laTwetui the 
regions of maximum curvature. Quartz-beaiing, igneous rocks, tend to 
give soils low m silt and high in sand and clay; soils (lerived fiom mixtnresi 
of sandstone and shale approximate to the average texture, and limes¬ 
tone, slate, shale, and loess material lend to give soils of higli silt and 
low sand content. The “ general meanwhich probably represents 
the average soil class of the United States, is a loam. 

A. F. 

843. Erosion and Surface Run-^OIf under Different Soil Conditions. 

DuXyKY, F, G. and N, F University of Missouri^ Agriculiimd 

Experiment Station^ Research Bullehn No. 63, pp, 1^50 iigs. 2i, bihiiogrnphy. 
Columbia, Missouri, 1923. 

The superficial erosion of the soil by rain produces a considerable dete¬ 
rioration in the quality of the land, although the losses sustained are greater 
or less, according to the nature of the soil and the character of the crop. 

With a view to determining the extent of this loss, some experiments 
have been made iii which the great differences between various soils have 
been taken into account These experiments are of a new tyi>e, since 
hitherto only the losses of water-soluble suibstances that can be removed 
by leaching have been considered. 

The experiments described in the Bulletn were undertaken for the pur¬ 
pose of estimating accurately the amount of the erosion caused by surface 
run-off in the case of soils that are differently worked and cropped* The 
experiments were carried out for a period of six years, and the amoittit of 
the erosion was estimated in seven plots that had been worked and cultivat¬ 
ed in a different manner. 

Each plot of 7 8 was of an elongated shape and had an average slope 

of 3 68 % In order to collect the water and the sediment contained in it, 
wells were made at the end of each plot. 

Tkt plots of ground were treated as follows : 

1) Eeft uncultivated, all weeds removed, and the soil levelled* 

2) Ploughed to a depth of 4 inches in the spring; 

3) Ploughed to a depth of 8 inches in the spring; 

4) Cultivated as permanent pasture ; 

5} Ploughed in July to a deptit of 8 inches and sown every year with 

, wheat* 

6) Soil ploughed to a d^pth of 8 in^s before sowing. Rotation of 
maize, wheat and doyer. > , , ' ^ , 

tm ^ ^ ’ 
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7) Sown every year with maize, ploughed in spring to depth of 8 

inches. 

The amount of water lost from every plot was estimated from the depth 
of the water that fell on the plot each time it rained* The quantity was 
found to be different on the various plots during the same year. The ta¬ 
bles give the measurements for each 
of the 7 plots during each of the 6 
years of the experiment. 

The periods of the greatest run¬ 
off, and hence of the maximum ero¬ 
sion, were found to be March and 
April, and August and September. 

The plots most affected were Nos. 2, 

3, 4, and 6 ; more than half the total 
erosion took place in the above 
months. 

The loss from erosion was great¬ 
est on the uncropped soil that had 
been ploughed. When the ploughing 
was carried to the depth of 4 inches, 
the maximum losses occurred, but 
the loss was less than 13 40 % when 
the soil was ploughed 8 inches deep. 

This proves that although deep 
ploughing reduces losses by erosion, 
its effect in this direction is less than 
might have been supposed. The 
losses are considerably less on kind 
that has been both ploughed and 
cropped. 

In the case of deeply ploughed 
land under maize, the losses were 50 % 
less than in that of ploughed, but 
uncropped* land. Wheat reduces the 
losses 8r % and rotations 93 %. 

The me^dowdand lost 0.68 % as 
compared with the uncropped land 
plot^hed to the depth of, 4 inches. 

The erosion was evidentljr proportionate to the number of heavy min'- 
Mis in the year. In the case sti:|^died, more than 50 % of the total erosion 
in 5 out of the 7 plots, occurred after 16 of the heaviest rainstorms that had 
taken place during the 6 years. 

Chemical analyses have shown that the amount of nitrogen, phosphorus, 
lime and sulphur lost through erosion by a soil under maize or w!heat, can * 
equal or exceed, that used by the crop. It is worthy of remark that the 
amount of nitrates lost is but small. 

Mechanical analyses demonstrated that material removed from uh- 

cropped, or cropped, soil contained a high percentage of sand and a loiv^ 

• * * i ' 

4 Agr, inf, ' ^ 



Fio. 1 17 — Diagratft showing atinn- 
gemeat of parts and tUe pladag of 
the wells 

A Unctiltivated and weeds pulled; 

B Floured 4 hadhies in spring; fal¬ 
lowed; 

C »« Houghed $ inches in spring; fal¬ 
lowed ; 

J> «* Continuous sod; 

m» Wheat ploughed annually 8 in¬ 
ches in July; 

F » notation: majse, wheat, dovet; 
ploughed 8 inches before mahse; 

0* ^ maiae annually, ploughed 8 inches 
in spring. 
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^- percentage of valuable material as 

1000 compared with the material removed 

900^-^ - A from the plots. 

goo \ -B In estimating the value oftlK\He 

7oo\ experiments, it is necessary to take 

600 \ \ into account the fact that they wele 

500 j confined to a given type of soil in a 

400 Na /V special region. Some of the conclus- 

300 \y^ ions ate however of a general chanic- 

200 ' X" V / I instixnce, dee]) ploughing 

100 has proved to have little effect in ie* 

-g J g I } q ducing erosion losses, and it has lieen 

^ established that the amount of water 
FIO Ii8 -Av^gemm^ amount Ot run ^^sorbed by given «>i!s remains al- 
off and weight of eroded material from ^ i 

each plot Ltc the smaUer proportion of "‘ost always the Same, no ni.lttCT how 
son earned by the water from the cropped great may be the vaiiations Ul the 
plots. Kun off cub ft. Erosion pounds. rainfall, 
a = bare; b = ploughed 4 inches ; c ~ We may conclude by staling that 


plots. Kuu off cub ft. Brosiou pounds. tamiail. 

a = bare; b = ploughed 4 inches ; c ~ We may conclude by staling that 
piou^ed 8 incaies ; d = sod; e = wheat ; wheat-groweiB should reduce the run- 

f=a rotation: g =■ mafae;-run off; oS, which has such a detrimental 

*— erosion. erosive eflfect, by selecting a rotation 

of crops that will insure the ground 
being covered as long "as possible with vegetation. Clovers and forage 
gramineae are eminently suited for this purpose, 

A. C. M. 


S44. Effect of Ignition at Various Temperatures upon certain Physical 

Properties of Soils. 

BOTTyotreos, G. J. (Michigan Agricultural Experiment Station). Soil Science, 
Vol. XVII, No. 2, pp. 135-139, bibliography of 2 works. Baltimore, i<)24. 

The author has studied the efFect of heating manysoilsof various char¬ 
acters to different degrees of temperature. The objects of his work wa.s 
to ascertain at what temperature the physical properties of the soil begin 
to be ajipreciably altered and also the temperature at which the reaction 
ceases. In this study, three characteristic properties of soils are taken into 
account, capacity of giving out heat of hydration — the content of com¬ 
bined water — ^their plasticity. 

When the soils were heated to temperatures below 230»C, no per¬ 
ceptible changes took place, but small alterations weip observable after 
2300C., the thaee above-named properties were much reduced and at 8600C. 
they generally disappeared • 

After heating to 8000C. no soil however finely divided is capable of 
giving out any heat of hydration. 

This effect was especially noticeable in the case of soils of the colloidal 
type. 

The author, having drawn attention to the fact that even the ash of 
soils rich in organic substances and contaiaiD^ much dung, gives out 00 

tM<3 
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heat of hydration even when very finely divided, states that the results 
obtained from his experiments will provide a basis for a new method of 
determining the colloidal content of a soil. M. 

845. Some Physical Properties of Transvaal Soils. 

Makchajstd, Dr B de C. The Journal of AgncuUumt Science^ Vol XIV, 
Part n, pp. 15X-169, Cambridge, 1924. 

The author investigates in the first place the relations between the 
clay content of soil and hygroscopic water and loss on ignition 

The soils of the Transvaal contain rather a low percentage of organic 
matter and the losses on ignition are largely due to the water of hydration 
and volatile matter. In the case of 88 samples of soil, a close relation was 
found between the clay percentage, amount of hygroscopic moisture and 
the losses on igmtion; this relation 
may be expressed graphically as fol- ^ 
lows. (See fig. 119) 

The points plotted were obtained 
by averaging {d) the percentage of « 
clay falling within the groups 0-5 %, 

5“XO % etc., and (6) hygroscopic wa¬ 
ter and loss on ignition for soils hav¬ 
ing more or less the same clay content. 

It would appear that the variat- « 
ions in the hygroscopic water plus the 
losses on ignition can be represented 
by a straight line and that from these 
variations a factor can be obtained 
from which it is possible to calculate 
approximately the clay content if the 
percentages of hycroscopic moisture 
and the igmtion losses are known. This factor is approximately 2.5. Na- 
turafiy, there are exceptions to this general rule and these exceptions may 
be of two kinds. In the first place, tte soil may be rich in organic matter 
and in the second, they may contain a large amount of ferruginous matter 
in which cases higher percentages for day with be found by mechanical 
analysis than one would suppose them to contain It should be noted 
that the curves shewing respectively the moisture content and the igmtion 
losses give a definite idea of the general course of the variations and of 
the existing relation. 

The method adopted by the author for determining the water-holding 
capacity and the pore space of the soil is a modification of that of Kbbk 
and BAC2KOWsxr. 

The results obtained from 48 samples, all taken from different types of 
soil which are of importance in the Transvaal, are given in the following 
graph and refer to soils containing less than 5 % of clay, 5 to 10 % and so on^ 

The increase in pore space with the increase of the amottnt of day 
present is weE shown by a straight line, while the increase in the absorp- 



Fio. iig. — Clay%. 

% «« moistme pli^s loss on ignition; 
o *a loss on igioiticm; x « moisture. 
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tioti capacity with the increase in Uic iwrcentage o£ clav is pci haps better 
represented by a curve. (Hoe fig. 120). 

If p gms. of soil absorb q gins. <it water 


Water capacity 


<1 

P 


X 100, 


and pore space ==- - X lOO 

. p 

q 4 * 

sp. gt. 

In iTiany works on tlie physical qualities of soils, pore space is dc^fiiiod 
as the space between the soil particles which is filled by air ad water. In 
dry soils, it may be expressed as foEows. 


true spe cific gr avity — apparent specific gravity 
true specific gravity. 


ICO, 


The definition of pore space must be modified according to the method 
adopted for its determination. In the KnEK and Raczkowsxi method* 
pore space is the space occupied by the water, in water-saturated soil. 

This qualification is im¬ 
portant The author 
examines the difference 
in the results obtained 
by the various methods 
adopted in the experi¬ 
ments and explains why 
he chose to follow the 
Ki^kk and Ra.czk()Wski 
method in Ins determi¬ 
nation of the pore space, 
water capacity, trtu^ {iiul 
apparent sped tic gravity 
and volume expansiem 
of the soil. 

It is shown that all 
these properties may approximately be referred to the percentage of clay 
in the soil, but the relations are not sufficiently accurate to be used 
practically in determinations. 

It would appear that comparison of aU soils, without discrimination, on 
the basis of mechanical composition, would lead to utterly erroneous con¬ 
clusions. The chief value of mechanical analysis is for purposes of genetic 
classification as Robinsok has shown. This is particularly true in the case 
Of the Transvaal soils, which are as a rule sedentary and where large expanses 
4 ^ alluvial soil are unknown. 



10 20 30 40 50 

IJ'iO. xao. — Clay%. 
o «• pore space ; x « water capacity. 


A. C. M. 
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846. The Replacement of Soil Potassium (t). 

VandECAVEYE, S, C, Soil Science, Vol. XVII, No i, pp. 91-96, biblio¬ 
graphy Baltimore, Md., U. S. A, 1924. 

The author's experiments on the determination of replaceable potassium 
in sterile and non-sterile Carrington loam, treated with applications of 
clover hay and manure, may be summarised as follows: 

1) About 90 % of the absorbed potassium of the loam was replaced 
by two extractions with normal NH^ Cl. 

2) The application of organic matter, such as clover hay and 
manure, resulted in the liberation of replaceable potassium from the soil. 
The amount liberated was proportional to the amount of organic matter 
applied. 

3) The clover hay effected the liberation of replaceable potassium 
in a greater degree than the manure. 

4) The CO3 production and biological activity showed no relation 
to the liberation of potassium. 

5) Sterilization had no effect on the replaceable potassium, but 
the sterilized soils, due probably to the effect of the decomposition pro¬ 
ducts resulting from the application of heat and pressure to the moist or¬ 
ganic matter, liberated more potassium than the unsterilized soils. 

6) The liberation of replaceable potassium appeared to be largely 

a chemical process which seemed to proceed in the absence of biological 
factors* W. S. G* , 

847, The Anmnonifying Power of Agricultural Soil. 

PEEorri, R. and Atoeei? Sul potere ammonizzante del terreno agrario* 
AUi della R. Accademia ^NazionaU dei Ltncei, Vol XXXIII, No 10, pp. 405-40. 
Rome, 1924. 

The object of the authors' experiments was to demonstrate the diffe¬ 
rence in the ammonifying power of agricultural soils as shown by the 
solution method* 

The investigations so fax carried out were made with reference to: 

1) the different nature of the soils; 

2) the different seasons of the year; 

3) the state of cultivation of the soils. 

The following is a summary of the method adopted. 10 cc. of a 1.5 % 
solution of Wiri?ES’ peptone are placed in several test-tubes and sterilis¬ 
ed, after which they are inoculated with equal weights of water and of 
the soil to be examined. The samples thus treated are cultivated (in qua¬ 
druple) at 2o-25®C for four days, at the end of which time, the ammonia- 
cal nitrogen produced is determined 

The results obtained showed that perceptible differences exist between 
the ammonifying powers of cropped agricultural soils. The exiact differences 
still remain to be determined, although it may be stated that normal soils 

(i) See R I9af4, No. 584. {Bd) 
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(i. e. those with alkaline Tcaclion), can generally ptodtice, as a rcsttll of aer¬ 
obic-chemical processCvS, all the anunouiacal tiiitogen requited by crops. 

A C J\t. 

B48. Simlight and Ohemical Nitrification. 

Zor,ciNSKq J. Roc:;nikt Ninth Rolnic vch, Vol. X, Tart pp. 310-3^2 
Pozmm, t<)i54. 

Chemical iiitrification occurs in an ammonuicul hointiou of lutmir 
substances under the injduence oi the solar rays, but the iiitraieslhusfornu^d 
disappear in darkness. 

The conditions of the experixnent (high aninioxiia concentration, pre¬ 
sence of organic matter, very limited aeration, action of sunlight) would 
in any case exclude any ^logical action, even if it had not been rendered 
impossible by the addition of chloroform. 

Chemical nitri&cation is accompanied by the decoloration of the humic 
substances. 

This nitrification is more energetic and sets in sooner when quarts 
vessels instead of glass vessels are used and the dark brown humic matter 
then becomes straw-coloured. 

Nitrification is hastened by hydroxide of aluminium. The process 
does not take place in the case of pseudo-solutions of ammonia, or in the 
presence of organic colloids. 

The series of systematic experiments and observations of nitrifica¬ 
tion under natural conditions made at several Experiment Stations, have 
proved that chemical nitrification does actually take place. 

H. B. 


849. A2;otobacter in the Soils of Poland. 

ZiEMiECKA, J. Presence de I'azotobacter dans les sols x>olonais, Roc^mht 
Nauh JRolmczych, Vol. X, Part 2, pp. 233-3x0, tables 17. Poznan, 1923. 

The Institute of Industrial Eermentation and Agricultural Bactetiolt»gy 
at Warsaw analysed 28 Polish soils with the object of studying the develop¬ 
ment of azotobacter in relation to the different natural factors. The cul¬ 
ture media (BEiJBiaKCK.'s solutions), were inoculated with xo % of soil 
and kept at 28®C. 

Azotobacter was found to be present in 14 out of the 28 samples. The 
bacteria were especially numerous when the soil moisture fell below 5 % 
and when the reaction was acid or neutral, and if the total nitrogen content 
rose above o, 15 %. 

The amount of atmospheric nitrogen fixed, increased with the moist- 
ture ; it was higher in autumn than in spring and was augmented by the 
alkaline reaction of the soil, and by the percentage of CaCOj, CaO, humus 
and phosphoric acid present. 

The addition of sodium hnmate to the culture media stimulated the 
development of azotobacter and increased the amount of nitrogen fixed. 

R. B. 
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B50. Methods for the Disintegratioa of Soil Aggregates and the Pre¬ 
paration of Soil Suspensions. 

WhittI/RS, C. If. (School of Agncultee, Cambndge) Journal of Agricul¬ 
tural Sctence, Vol. XIV, Part 3, pp. 346-369, figs 6, tables 7. I^ndon, 1924. 

As a result of recent advances in analytical methods the question of 
the preliminary treatment of a sample of soil has become of greater im¬ 
portance. 

In an earlier paper the author described experiments which showed 
that a vibratory treatment of a soil suspension resulted in a disintegration 
of soil aggregates which had resisted the action of ordinary shaking. 

An account is given of work which has been done on the Continent 
and elsewhere. 

In the present paper an apparatus is described, designed to impart 
a known number of vibrations per imnute to a suspension of soil. The 
calibration of the apparatus is briefly discussed, 

A new method for the comparison of the mechanical composition of 
suspensions is given. 

Various preliminary treatments of samples of soil for mechanical 
analysis are compared, and it is shown that: 

{a) The rate of wetting of the sample is an important factor. 

{&) A combination of trituration and vibration gives a satisfactory 
degree of dispertion. 

(c) The use of acids is not advisable. W. S. G. 

851. Field Measurement of Soil Moisture* 

Hardy, Prof. F (Imperial College of Tropical Agriculture). Tropical 
Agriculture, Vol. I, No. 7, pp. 98-100, tables 2. Trinidad, 1924. 

In the study of the ^effect of environment on the growth of plants, 
it is difficult to show the exact relationship between soil moisture and crop 
yield. RainfaU. data alone are not sufficient as a measure of the amount 
of water available for plant growth, because drainage and evaporation 
remove a variable quantity of water- Nor is a knowledge of the total 
moisture content of a soil sufficient, as different types of soil hold water 
with different degrees of tenacity, and a plant can never entirely deplete 
a soil of its moisture ; this is especially so in clay soils containing colloidai 
matter. The fofe at which plant roots may draw upon the moisture de¬ 
pends upon the ease of transference of water in the soil, and this depends 
upon the permeability of the soil as decided mainly by texture. 

In 1920, Dr. I/iviNOSTON measured directly the water-supplying 
power of a soil by the employment of porous porcelain cones (soil points)* 
The gain in weight of these points when pushed into the soil and allowed 
to remain there for a definite time, was taken as a measure of its water- 
supplying power. The method was developed by Dr. MaSok, who used 
ordinary writing pencils as soil points, and obtained results which could 
be relied upon to measure water-supplying power. 

The author applied Mason^s method to field pmblems, details of ,his 

tssa-sii] 
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procedure having already Ixen imblished {]il J*>ric, Science, V0I. XII, 
part 4, xc)2j). 1'he iiivesti gal ions wcie eaiiu^d out on a sugar estate in 
Antigua, but the method is of universal n|)pli<MtioiL It was tiote<l that the 
canes ill celtnin fiehls suffeual less ftom dimight tlian tliovse on otheis, 
and the cHffetence had been assigned to diffei<mees in Oiiloiutu iMjhonate 
content of the soils. The soibiioint method showed that tlu^ v\atev sup 
plying]>ower of the nion^enleaieoiispail ol the estate was greater t lian ottuT 
parts. No dirtet relationship was found betv\een th<‘ total soil moistute 
and the water sniipl^diig powiu. 

The coiielusion was drawn that crop yields show fair positive e<nTe- 
latiou with water-snpplving power of soil. 

The differeiic(\s that various crops <‘xhihit as regards their uat<‘r u* 
quireiuents at. diilermit stages of growth, and the tes])onbe of soil to 
these demands, may be demonstrated by the iivSe of soil points. Tiie inetln 
od may also be ap^ihcd to studies of tlie distribution of plants in dilferent 
natural habitats and to the probloiu of root distribution in relation to soil 
conditions. W. S. (). 

852. Estinciation of Colloidal Material In Soils by Adsorption-. 

1 \ If., Middx,K^ON, H. IIobinson, W. 0 ., ‘Bry, W. H., and An- 
M. S, UniUd States Department of AgncuUure, Bulletin No. 1193, 
pp, 41, bibliography. ’Washington, B. C, 1924. 

The noivcolloidal soil constituents are defined in this paper as the dis¬ 
tinctively mineral particles above i micron in diameter. The following are 
classified as colloidal constituents: all the organic niattcT the inorganic 
material dispersing into particles below x micron in diameter, and aggre¬ 
gates of particles less than i micron in diameter 

The earliest methods of determining the colloidal malerial in soils 
consisted in actually separating this material from the re.sl of the soil 
The probable error in this method is the difficulty of obtaining a compl< tc‘ 
deflocculation, or peptisation, of the colloidal substances. This eiroi is 
enormous in some rapid methods recently suggesteeb The adsorthinn meth¬ 
ods previously proposed probably do not inclicatc in most easels <‘v<.‘n tlu‘ 
relative colloidal contents of soils, since they do not include a dettTinina- 
tion of the adsorptive capacity of the kind of colloidal material pteseiil. 

The adsorption method investigated in this paper (which was stigg<\st- 
ed by Mookb, Try and Midddkxon Journal Indm. and lingin. Vhm. 
VoL 13, No. 6, pp. 507-530) involves determinations of the 
capacities both of the soil and of the colloidal material extracted from tin* 

*1 i.- ^ 4.- / adsorption per gram soil \ 

sou. The ratio of the two adsorptive capacities , ,. - ^ , 

\adsorption per gram c< uloid/ 

multiplied by 100 is taken as giving the percentage of colloidal material 
in the soil 

Tests of this method on 32 soils are reported, the percentages of col¬ 
loidal material being calculated from the adsorptions^ of malacMte-green, 
water and ammonia. 
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The colloidal materials extracted from different soils vary greatly in 
their adsorptive capacities for malachite-green and ammonia, bnt are 
much more constant in their adsorptive capacity for water In the case 
of 13 soils, the percentages of colloid calculated from the adsorptions of 
malachite-green, water and ammonia agree; in the case of 14 soils the 
percentages indicated by the adsorptions of two of the substances agree, 
but disagree with the percentage indicated by the adsoiption of the third 
substance In the case of 5 soils, different percentages of colloid are 
indicated by the adsorption of all the three substances. 

The two most probable sources of error in the adsorption method of 
determining the colloid content of a soil appear to be: a) the difficulty 
of extracting a sample of colloidal material which is exactly representative 
in adsorptive capacity of all the colloidal material in the soil; b) the pos¬ 
sibility of a change taking place in the adsorptive capacity of the colloid 
as a result of extraction. These two possible sources of error are investigat¬ 
ed in the case of several soils. 

The adsorptive capacity of a small sample of extracted colloidal ma¬ 
terial differs by about 10 % from the adsorptive capacity of all the colloidal 
material that is extractable by the methods employed. However, the 
colloidal material that cannot be extracted has in many soils, a much 
lower adsorptive capacity than that which is extractable. 

Evidence is prevSented which indicates that the colloidal material 
has a somewhat different adsorptive capacity after exttaction than it 
has in untreated soil. The data indicate that the colloidal material of 
most soils in its extracted condition is slightly more adsorptive of malachite 
green, slightly less adsorptive of water-vapour and considerably less adsoip- 
tive of ammonia than before it was extracted. 

The errors of sampling and of probable alteration of the colloidal ma¬ 
terial vary in magmtude in different soils. They are cumulative as a rule 
in the case of dye adsorption, but tend to balance each other in the case 
of water, or ammonia adsorption. 

The authors checked the accuracy of the adsorption method by com¬ 
paring, in the case of 6 soils, the quantities of colloid shown by this method 
with the quantities shown by gravimetric and microscopic methods. When 
the adsoiption ratios are corrected for possible alteration in the absorptive 
capacity of the colloid produced by extraction, the percentages of colloidal 
material indicated by the adsorptions of malachite green, water and ammo¬ 
nia agree weh in nearly all cases with the percentages of colloid determined 
gravimetrically and microscopically. When no such correction is made, 
the ratio obtained by the adsorption of water is in most cases more accurate 
than the dye, or ammonia ratio and approaches the true value closely. 

It is pointed out that the wide discrepancy between the estimates of 
the colloid contents of soils given by various investigators is due in part 
to differences in definition of soil colloids and in part to faulty metmds 
The 32 soils selected for this investigation contained 6 to 7 % of collmdal 
material as defined in this paper, and even if soil colloids are definited to 
include only material dispersed into particles of sub-microscopk size, 
2 % is obviously too low. ^ E* M. 

imi 
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853. The Electrical Method for Determining Soil Alkali. 

A. E, Martin, E. J. and Hancock, J. S (Wellcome Tropical 
Research I/aboratoriev* 5 , Khatlomu). Onto Sctentific Jouuuil, VoL Xtr, 
No. Its, pp. 141-143. Cairo, 1924. 

In the investigations on soil alkalis carried out at Kharloum dining 
recent years, the detcrniinations of the amount of water-soluble salts liav<‘ 
generally been made by the conductance method on account of its rapidity, 
a matter of importance when dealing with very large numbers of sani])les. 

In 1914, Beam and Freak published a modified method for making 
electrical determinations, designed to distinguish calcium sulphate fiom 
the harmful alkali salts This method indicated that in the (lezira soils 
the amount of gypsum considerably exceeded that of the toxic salts. 

The investigations of the authors have shown, by actual analysis, 
that the sodium salts are in excess of the amount of gjrpsum and they are, 
in consequence, compelled to discard Beam & Fream*s method and the 
results obtained previously by its use. W* S. O. 

854. Estimating the Nitrification Capacity of Agricultural. Soil. 

PEROTTi and Grandis, G. Sopra la misura del potere di nitrifleazione del 
terreno agrario. Atti della R Accademia Naziowte dei Ltncei, Vof XXVIII, 
No 10, p. 408-411. Rome, 1924. 

The authors dsenbe their experiments in determining the nitrification 
capacity of soil, carried out by the solution method as follows: 50 cc. of 
2 ®/oo aqueous solutions of ammonium sulphate and of potassium diphos¬ 
phate were put into 100 cc flasks together with i gm of ground magnesium 
carbonate and enough pumice-stone to rise above the level of the solutions 
Each flask was then inoculated with i gm. of the soil to he cxamiuefl, and 
placed for 25 days in a thermostat at 200-25<^C, The estimate was based 
on the average of 4 analyses of each culture. The nitrates weit' tieter- 
mined on the filtrate of the culture solutions and the washings of the 
pumice-stone, a sulpho-carbolic reagent being employed. A. C. M. 

855. Humus and Humification. 

Eaeeot, B. Humus et humification, sur une m< 5 thode do dosage dt* riunnns 
dans les terras. Chimie el induslrie, Vo.l II, No. 5, pp. 873-874. Paris, p 

The author, after laying stress upon the important part |)laye<l by lui- 
mus in determining fertility in arable soils, states that most of the j net hods 
used for estimating this substance are confined to discovering tlie unioimt 
present, whereas his method is based on the following conbidenitions: 
i) the bodies dissolved in potash are polysacchatids, viz,, stdmtanccs 
which are known as humus and for which is adopted the general for¬ 
mula Cn (HaO)^: 2) the total carbon content of these substances amounts 
to 50 %, so they may be regarded as having the formula This 

pseudo-molecule requires 2 X 18 atoms of 0 for its complete oxidation, 
that is to say, 215 gm. of organic matter need 288 gm, of oxygen to 
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oxidise them. Therefore, from the amount of oxygen liberated the quantity 
of carbon can be estimated, and hence the equivalent in orgamc matter 
calculated according to the above formula and the following statement: 
if 288 gm of oxygen correspond to 108 gm. of carbon, 8 gm. of oxygen will 
be equivalent to 3 gm of organic carbon, or 3 x 2 = 6 gm. of orgamc sub¬ 
stance. Thus the authois' method, just like the quantitative analyses of 
the organic matter in water, consists in determining the amount of perman¬ 
ganate of potassium required for oxidation and in estimating the equivalent 
amount of carbon, or organic matter. A. C. M 

S56. A Note on the Colorimetric Estimation of Humic Matter in Min¬ 
eral Soils. I 

Bbkn, T. (Rothamsted Experimental Station). Journal of Agncultum 
Sctence, Vol. XIV, Part 3, pp 469-472. I^indon, 1924 

Oi>:6n has shown that colour intensity comparisons can be made 
between alkali exracts of peat soils of varying origin: the author de¬ 
scribes an adaptation to mineral soils of the principle used by 

The humic matter content of the mineral soil is estimated by compar** 
ing the soil extract with a N/ioo standard solution of Acidum humincum 
(Merck) Estimations were made on freshly prepared soil extracts, as 
it found that in strongly alkaline solution the colour intensity diminishes 
in a few days through oxidation. 

By the method described it is possible to estimate the amount of 
Acidum huminioum which is colorimetrically equivalent to that extracted 
from the original weight of soil. This amount expressed as a percentage 
of the weight of organic matter in the same quantity of soil represents 
the degrees of humification of the organic matter, that is, the humification 
number used by Qd^k, ♦ W, S. G. 

857. The Value of Soil Analysis when limited to an Intensive Crop¬ 
ping '^System. 

McOnoROE, W. T. (Experiment Station, Hawaiian Sugar Planters' As¬ 
sociation). Sotl Sci&ncct Vol. XVII, No. 6, pp. 457-462. Baltimore, Md., 
r924^ 

Owing to modern research being directed to the attainment of a 
more complete knowledge of the physiological properties of the plant 
which in their turn depend upon the variations in the food supply, soil 
analyses have lost much of their value as a guide to the application of 
fertilisers because they cannot keep pace with the changes taking place 
in the growth of the plant, nor with its powers of adaptation. The sys¬ 
tem of analysis hitherto employed which consisted in dissolving the soil 
sample in strong acids, may give some information respecting the reserve 
substances present, but tells nothing about the immediate crop, unless 
some idea of the availability of the different substances can be obtained. 

Aqueous extraction is useless in the case of soils with a high colloidal 
content, for colloids endow the soil with strong fixing properties. Analysis 
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by means of dilute a,cidvS has no theoretical basis to recotiimeiid it. The 
only wa3^ of ascertaining whelhcT any given analytic method is sallsffic- 
tory ivS to make many experiments on the cn^p and compare tlie results 
with tiic data. i>l>taiiied by means of analysis. The Ila.wnifan islands are 
very suitable for ibis work, as sugat'Cane is ilie chief crop grown tliinv and 
it is cultivated without intermission or rotation, tluaxdbre the imirilive 
elements are continually being extracted from tin* soil and tlieiv mv no 
factors to increase the avuilahility <h iliesc siil)Slanct‘S. Tiie cnaps var\' 
ccnisidernbly in the dilTerent ])arts of the island ; ibis variation is cliiidly 
due to the eiiviromnent, moisture, etc., for the dilTetence in llie miiun'al 
coiivStitueiits of the soil appears to be of minot imporimuxa Tin* an*- 
tbor carried out comparative experiments in places where the soil was 
respectively responsive and nniespoirsive to ]>otassic feiiilisiu's. Tlic 
phosphates and potassitiin were extracted with nitric acid (0,2 /o), hydro¬ 
chloric acid and citric acid (i %). The citric add method proved useful 
for determining the amount of fertilisers required. There exists a certain 
connection between some forms of silica and of lime, soil reaction and phos¬ 
phate availability. The response to fertilisers is 

high-lying soil and absent on low ground; it is met with in soilwS contain¬ 
ing an average amount of 0.17 % of citric acid-soluble phosphates. 

The availability of potassium is greatly influenced by the physical 
composition of the soil, the lime content and the reaction of the soil. It 
is lowest in districts with abundant rainfall. Soils containing 0.009- 
0.017 % of citric-acid-soluble are .responsive of potassic fextilisc^ts. 

A. JP. 

858. The Criterion of Uniformity of Soil in Field Experiments. 

Koxowski, F. Spdlcznnik jednolitoscigleby I 3agozustOvSowaiu<i <lo <ldj; 
wiadoz^n polowych. RocmikiNauk Rolniczych, Year XI, No. 1 pp. 2(»-55. 
nan, 1924. 

Taking as his basis the results of his own experiments on potuiiios and 
the data obtained by Gouki and StiCEANiow from tlidr work oti'amis, ilu' 
author has determined by HAiUirs*s method the coiTclatiou (‘illcioul ifu^ 
diflerent compositions of the .soil in the exj)eriment iields. T1u^ <lnfa oldjuii- 
ed were calculated as quantitative coefllcients. The experiment pUds 
were laid out on a zone of soils that were a.s homogeneous as |)ossi!di‘ iii 
order to profit to the utmost extent from the experiment an‘a. IdH' rri- 
terion of the homogeneity of the field was a comj)lement and acoidinmi- 
tion of the calculations arrived at by biometric analyses, the tluairy of 
probabilities and practical exx3eriment, A. C. M. 

859. Colloid Chemistry in Relation to Agriculture* 

FAttEN, A. J. (Agricultural Experiment Station E. Tansing, Mieliigaii)* 
Journal of Official Agricultural Cherrrisfs, Vol VII, No. 3, pp. 159-196, Wash¬ 
ington, B. C., 1924. 

The uuthor shows the great importance of colloid chemistry from the 
•. ^^agricultnral standpoint and foreshadows that many of the problems that 
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now perplex the scientific investigator will probably be solved by means 
of the chemistry of the colloids. A. F. 


Fertilisers anH Manures. 

860* Definitions of Terms and Interpretation of Results of Analysis. 

Report of the Committee on Definitions of Terms and Interpretation 
of Results on Fertilisers Journal of the Assoctatton of Official Agricultural 
Chemists, Vol VII, No. 3, pp. 212-217. Washington, D. C, 1924. 

At the meeting held this year, the above Committee dealt with the 
following products: 

Basic slag. — This must be finely ground and should not contain 
any foieign material introduced after its manufacture. It must contain, 
at least, 12 % of phosphoric acid (P2O5) of which 80 % is soluble in 2 % 
citric acid (Wagnbk's method). Slags not fulfilling these require¬ 
ments must be classed as low grade products. 

Lime. — Should be applied in a form capable of neutralising soil 
acidity to the same extent as the oxide, hydroxide, carbonate etc. of 
magnesia. 

Dry fertilisers whether ground, or crushed, should not contain any 
other ingredients than those specified. 

Fertilising salts. — This term is applied to potassic salts with a 
high percentage of chlorides and 20-30 % of potassium (KgO). 

Magnesio-potassic sulphate should not contain less than 25 % po¬ 
tassium (KaO), 25 % magnesium sulphate and 2.5 % of chlorine. 

Organic nitrogen in fertilising mixtures. — This can only be estimated 
by the neutral or the alkaline (Jonbs) permanganate method 

when the water insoluble nitrogen amounts to <rx more, of the total 
nitrogen. The quantity of nitrogen is sufficient if, at least, 34 of 
found is water-soluble. The activity of the insoluble nitrogen . must 
be 50 %, or more, with alkaline permanganate and 75 %, or over, with 
neutral permanganate, A. F. 

86 x, Studies In Crop Variatiou« ' 

HackBnziB, W. a* (Rothamsted D^xperimental Station). Journal of Agri¬ 
cultural Science, Vol. XIV, Fart 3, pp. 434-460, tables 12. London, 3:9254. 

The results of a statistical analysis of the yield of dressed grain itm 
the Broadbalk Wheat Field, Rothamsted, were published in X921 by R. A. 
Fishbr {/. Agrie. Sci, II, Part II, 1921) and the present paper gives the 
results of a similar analysis of the Hoos Barley Field of the same Station. 
Thirteen plots have received the same manutial treatment since 1832, 
and these were selected for analysis, the examination extending over the 
70 years, 1852-1921. 

The object of the study was to determine the slow changes which have 
taken place in the mean yield of these plots, and to indicate the relation* 
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sMps between manurial treatment and mean yield and deterioration 
respectively. 

The results obtained are summarised as under: — 
i) Of the three sources of nitrogen, rape cake gave the highest wean 
yields in the absence of superphosphate; nitrate of soda gave re.sult.s 
significantly better than ammonium salts. 

a) Superphosphate is of importance to the barley crop, giving greatly 
increased yield. 

3) Sulphate of potash seems to have an adverse effect on the barley 

yield. 

4) The deterioration of the barley plots is much greater than the 
wheat plots. Part of the diminution in mean yield may be be due to 
slow changes other than deterioration 

5) The mean annual percentage diminution is least on those plots 

n receipt of superphosphate, and empha.sises the importance of phasphoric 
acid not only in increasing the mean yield, but in maintaining the fertility 
of the soil. , 

■ 6) Barley is more variable than wheat and is more subject to the 

influence of meteorological conditions. 

7) The slow changes other than deterioration, are relatively unim¬ 
portant and seem closely connected with manurial treatment. 

W. S. O. 

862. Manuring Peat Soils. 

'Hansbn, J. Bspeiiments in the Application of Marl, bime, Wquid and 
other Manures to Peat Soils. Tidts-skrift for Planteavl, Vol. 20, Part 1, pp. i- 
27. Map and Tables, 1923. 

These experiments were carried out at the Askov Exi)eriment Station 
on high peat moors where the peat was 4 metres in depth. 

, Drainage expmments. — The draining was effected by means of open 
ditches, 5.7 m. 11.3 m. and 22.6 m. apart, and 63 cm., 94 cm. and 127 cm, 
deep. The highest yields of cereals and legmninosae wore obtained when 
the distance between the ditches was 11.3 m.; lower yiekls were produced 
where the drains were 5.7 m. apart,'and 25 % less with an interval of 22.6 
m. On the other hand, the best crops of hay were grown where the 2 
widest spaces were left between the trenches. 

Liming and Mailing. — Carbonate of lime was applied at tlie rates of 
18 000 and 36 000 kg. per hectare, the best results being obtained with 
the la^er amount in the case of vetches, rye and oats, and with tlie smaller 
quantity in that of mixed cereals (barley and oats). 

bime and marl were equally efficacious when they were applied to 
peat soils that had l^en spread trith a layer of sand 5 cm. deep. If the 
. sand was 2.3 cm. thick, the crop yield was 8 % higher when marl was 
., used, while it was 33 % higher when marl was a]^ed without any sand. 

_ Nik&gemvs mmwre$. — Bscellent re^ts were obtained by the appli¬ 
cation of nitrogenotK manures to high peat,moorland cropped with cereals 
and gramineae, aniiKiea8edyield.of'2<>30'% behng fepprtiKi. 
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863. A New Method for the Utilisation of Farm-Manure, 

' Kron, O. Erne netie Tecknik der Mistatisniitztmg. D%e Technih in der Land- 
schaft. Year 5, No. i, pp 11-15, and No, 2, pp. 29-31, figs. 14. Berlin, 1924, 

Although nitrogen is the most expensive fertiliser and constitutes the 
most valuable part of farm manure, 30 % of this substance is lost in the 
dung-heap even in well-managed farms. Further, it has been found by 
experiment that when the manure has been dug in only 25 to 70 % of 
the initial nitrogen is even used by the crop Thus it may be said that under 
the most favourable conditions, barely 17 % of the initial nitrogen of the 
dung is used by the plants. Hitherto, efiorts have been directed to 
decreasing the losses of nitrogen that take place in the manure-heap, but 
it would have been far more useful to try and increase the utilisation 
of the nitrogen by plants as is shown by the preceding figures. If all 
leaching from the dung hill were prevented, only 25 % of the nitrogen 
could be used, whereas if the crops turned to full account the manure 
applied to them 70 % of the initial nitrogen would be utilised. Thus, the 
increase would be 25-i7'3 = 7.5 % in the first case and 70-17.5 = 52.5 % 
in the second. 

Dr. Hrantz has devised a method for improving the quality of farm- 
manure. 

Fresh dung applied to plants has a negative effect, viz., it decreases 
the yield owing to the dinitrifying action of bacteria. For this reason, the 
manure is left to decompose, or ferment, on the dung-heap or the field. The 
object of the Krantz process is to regtfiate this fermentation which it does 
by: a) rendering the insoluble proteins available for plants; 6) destroying 
the denitrifying bacteria; c) arresting fermentation after these two objects 
have been attained. As a result of this process, the dung keeps well, does 
not part with any of its nitrogen and supplies to the plants substances 
that are easily assimilated, thus greatly decreasing the losses on the field. 

The manure is piled up on a moderately high heap without however 
being pressed down, this allows of rapid fermentation with great rise of 
temperature* When a certain point is reached, the manure is com¬ 
pressed, $0 as to drive out a considerable portion of the ait. This 
lessens the fermentation. The pressure is kept up by piling fresh dung 
upon the old; in this way, the heat of the first layer cannot be lost and any 
straw that has escaped fermentation so far, is brought under chemical and 
biological influences* The great heat which still persists in the interior of 
the heap also aids in promoting thorough fermentation. Kranw deci^led 
that this pressure, combined with the retention of the internal heat of the 
mass, could be employed in the preparation of green manures and found 
that the crops not only benefited directly from the application of the 
manure thus treated, but were entiisely free from weeds, therefore the 
process is of the utmost value to farms poor in live-stock and to arable 
farms. 

The Kran^z method has been adopted on a large scale since the 
autumn of 1920, on the Konradsdorf estate at Stockheim (Hesse, Ger¬ 
many). The objections to the process are as follows. 

imi 
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1) A latge staff! is needed, 

2) Much heat escapes from the mamite brought hoi from Ihe stable ; 
the irradiation takes place from the nppei layer and the sides of the hea]) 
and is shown by the lengthened fortnentutioii. 

3) Heat tosses occur subsequent to feimenttltioii* These me consider¬ 
able knee after more than () months, the tcmperutuie of tiu^ nilmhn ol 
the heap was still 4o^^C. (Table MI E tig, t2l), 

4) The necessity of making the heap in a pyramidal form hi order t o insu¬ 
re its stability and prevent the loose layers from slipping (Table LTV fig* 122). 

5) Owing to the staircase con- 
stniction of the heap (Table LV and 
LVI), insufficient pressuie is exerted 
on a latge part of the dung which 
much interferes with the process of 
fermentation. 

All these defects can, however, 
be remedied by the use of a manure 
elevator and by piling the dung in 
silos. It is necessary that the silos 
should be constructed in such a man¬ 
ner that the manure can be easily, 
quickly and simultaiieoufely removed 
through openings that do not allow 
the heat to e.sccijic, the light to pene¬ 
trate, or the contents to slip. The 
only means to tnsuie all these desimta 
is to have a fixed fuiiiie wdli compart¬ 
ments separated by uu>\m1)1<v divisions. 

The uitthor desciibcs the silo 
constructed and patent<‘(l b\ him and 
gives numerous diagrams to siiow its 
working, big. 123 lepiosents one of 
these silos with the top off to show 
how the manure is truiuspoited. 

The 0})erat ionib can ied out as fol • 
lows (see fig. X25). h'irst the immure in 
cmnpaitment x is moved. The manu¬ 
re collected the first day is placed in a 
loose heap measuring 3,50 m at the bottom and piled up to a lieiglit of 
$b0Ut 70 cm. The width of the heap depends on the amount of manure. 
The manure of the second day is placed alongside and this process is re¬ 
peated until all the surface of compartment x is covered. Then a vsecond 
Iffer is put on the stratum deposit^ on the first day, which in the interval 
& Wuu to ferment and has become compressed, this process is rej^eated 
^$01 ^0 hi^p has reaped the right height (as a rule 6 m.). Movable divi- 
tp coluntns are inserted to wp the heap in its jilact* 

L ^ ^ depends upon the of dttng ptoduced on the 

^ ifi hy the ^ bmmufi (maohim^ 



I «.* Compartment completely lillwl; 
IX w« Compartment in cowise of filling} 
B *w« Columns of reinforced concrete; S* 
Su aw Movable wooden coltimm. 





PiATE I/III. 



Fig I2I — Sides, of the manure heap shghtty exposed. Note the vapour from the heated 
mass even after standing for some tune 
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shed, stable, granary, etc.), economical arrangements being made in the man¬ 
ner shown by the author. The external pillars should preferably be con¬ 
structed of reinforced concrete 

During fermentation, a liquid with a high nitrogen content flows from 
the heap* which forms about 15 % of the dung and should be kept under the 
.same conditions as liquid manure 

Excellent results have been obtained from the application of dung 
thus prepared. 

Kr/in'I'sj manure is twice as efEcacious as the ordinary product, for 
when a])pHed at the same rate as the latter, the yield is doubled 

R. D* 

864. Meliiotus indica and Autumn Plant Sugar Cane, 

Taco ART, W G. Lomsuma Planter and Sugar Man it fa ctttrer, VoL TXXIII, 
Ko, 8, pp 150-151 New Orleans, 1924. 

An ample supply of available nitrogen is essential to sugar cane and 
investigations were carried out by the author to select the most suitable 
leguminous plant to act as a nitrogenous green manure crop. 

Yellow sweet clover {Mehlotus indica) was chosen finally, as the 
clovers were found to have certain drawbacks. 

It was found that inelilotus sown on autumn plant cane and turned 
under in the spring will add to the soil about ao 000 lb. of green matter per 
acre, at a cost of from $1.25 to $3. 

The seed is sown broadcast at the rate of 20 to 25 lb per acre over cane 
lands after the rows have been built up If melilotus has not been grown 
before, it is well to inoculate Ihe land with about 200 lb, per acre of top 
soil from a field where it has been grown satisfactoiity 

A large number of planters have tried this crop and report that the 
stand of cane is not injured and that increased yields of from 20 to 30 % 
are obtained. W S. G. 

865. The Phosphoric Acid Problem in Germany. 

NiKXAS, and Sciiarrrr, K tjber das Phosphorsaureproblem. Che- 
miher Zeitung XTYIII, Nos 29-30, pp. 121-122. Cdthen, 

The authors first describe the agricultural problems that post-war 
Germany is called upon to face and show the extent to which the country 
is indebted for its supply of nitrogen (the motive power of all agriculturi 
activity) to the Hab]Cj?r-Bo 3 CH, OsTWAi^to and Scnowcmm processes for 
the fixation of atmospheric nitrogen in the form of ammonia, or according 
to Prank-Caro, in that of calcium nitrate. 

They then pass on to consider how Germany stands as regards pot- 
assic fertilisers (necessary for acid soils), but it appears that the rich 
deposits of potassic salts existing in the country, especially at Stassfurt, 
preclude all anxiety on this account. 

The phosphoric acid question is very much more serious, since 
nearly all the phosphatic deposits are situated abroad. The author^ 
give the names of a few factories using German phosphates for the produc* 

3 Agi'. 
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tion of fertilisers, and state tliat crude pTiospkites are now frequently 
applied directly to the land, since Tacrb and Nioitmaxr maintain ihat 
all that is requited is that the phosphoric acid in the fcTtiliser should 
be in a form capable of being displaced by the carbon dioxide of the ait, 
the soil acids and the acids of the plant roots. This hy|K>lhesis is how¬ 
ever still tinder discussion and it is possible that the applictiluni of crude 
phosphates may have the fatal effect of making the soil acid. 

Other investigators have suggested mixing the crude 3>hobpliate wdlh 
powdered sulphur, in which case, the phosphoric acid would be displaced 
by the vSulphitric acid liberated by the oxidation of the sulplmr. Satis¬ 
factory results have been obtained by I/BMMiSKMANNf with the so-calle<l 
colloidal form viz., crude phosphate mixed with of silicic acid. The 
true solution of the phosphoric acid problem would, however, seem to Ik* 
the discovery of new deposits of phosphatic minerals in Germany, although 
in the future, it may be possible to obtain access to the deposits oC phos¬ 
phates which exist in Russia, but these vary greatly in value from the 
standpoint of the agricultural chemist. 

A summary is given of Prjanisciecnikows’ researches on the phos¬ 
phoric acid yield of many qualities of phosphates and whose investigations 
show that phosphorites being more widely diffused in nature than other 
phosphates, are likely to be most used in agriculture in spite of their 
lower phosphoric acid content. 

In conclusion, the authors describe Pabmaer’s electrochemical method 
which consists in oxidising phosphorite by means of perchloric acid pro¬ 
duced by the hydrolysis of a saturated solution of sodium perchlorate. 
Prjanischnikow suggests another method viz. the decomposition of 
crude phosphate by means of nitric acid, the phosphoric acid liberated 
being fixed by milk of lime. 

G. B. 

866 , The Infiiuence of Silica, Lime and Soil-Reactioxi upon the Avail¬ 
ability of Phosphates in highly Ferruginous Soils* 

McGBOro^;, W. T. (Experiment Station, Hawaiijui Sugar Planters" As¬ 
sociation), Soil Science, Vol. XVII, Ko. 6, pp. ^(*8, bibliography. Hal* 
timore, Md., 1024. 

The author conducted his experimenls on Ihe soils of the Hawaiian 
islands which are very rich iu iron and lime. A distinci relation was fotnid 
between silica solubility and the res])ouse of the soil to ptiosphatic fertil¬ 
isers and therefore great availability of phosphates is accompanied by high 
silica solubility. Soils with a hydrogen ion concentration of pll reaction 
4,6-6.5 respond more readily to phosphatic fertilisers than others with a 
pH reaction 5-5.2. A similar relation was discovered in the case of lime; 
soils containing least lime (in the fonn of carbonate and sulphate), derive 
-most benefit from phosphatic fertilisers. This shows the great influence 
ectoerted by lime upon the availability of the phosphates contained in highly 
ferruginous soils with much alumina. This availability increases in virgin 
in the course of their cultivation probably in account of the buffer 
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action of the calcium bicarbonate formed by the introduction of carbon 
dioxide as a result of aeration. 

These findings have been proved correct by practical experiments. 
There is in fact a diistinct connection between hydrogen-ion concentra¬ 
tion, silica solubility and the phosphoric acid content of the crop: 

A. F. 


867. Phosphates in Morocco. 

Vexploita.tian des phosphates marocains, Annales de Vlnshtut Colonial 
do Bofdeam, March, 1924, p 89 Bordeaux 

The output of Moroccan phosphate reached 190 000 tons in 1923 
as compared with 80 000 tons in 1922 and 8 000 in 3:921. The beds in¬ 
vestigated at present, between El-Bonroadj and Oued-Zem are about 80 
km. in length and 50 km. broad and the phosphatic deposits have a 
thickness of from 25 to 50 cm. If the output were increased ten-fold> 
it would take several centuries to exhaust the EbBouradj deposits 

W. S. G. 


868. Mexican Phosphates. 

1 fosfati dd Messko. Rassegna minemna, metallurgtca e chtmim, Year 
XXX, Vol. IX, No 6, pp X 33-134* B.ome, 1924 - 

The phosphatic deposits discovered by Buuckhart some years ago 
in the northern States of Mexico are situated in the Upper Jurassic forma¬ 
tion and those so far investigated contain up to 57 % Ca3 (PO^)®. Their 
position is very favourable owing to the proximity of Texas, a large centre 
of consumption, and to their being within easy distance of the great water¬ 
way of Rio Grande which will render these phosphates available for those 
States of the North American Union that have been obliged to exploit 
home deposits lying at a far greater distance. 

Further, the conditions for treating the raw meterial are very satisfac¬ 
tory, for there are large quantities of sulphides that are never used ; the 
sulphurous acid escapes into the air, as noqe of the large companies engag¬ 
ed in roasting pyrises, galena, or pitchblende, trouble to manufacture aci<£. 
Prom calculations made by experts, it would appear that about 40 tons 
of sulphur axe lost every 24 hours. 

The deposits of phosphates generally are inclined between 35^ and 600; 
ho horizontal beds have yet been found. The depth of the strata contain¬ 
ing the phosphates ranges from 28 to 45 metres and the deposits are 45 cm. 
to 3 m. thick. The phosphates are green or red in colour, the green lay¬ 
ers contain little iron and clay. The deposits ate situated in a district 
with a very low rainfall and at an altitude varying from 2300 to 2600 me¬ 
tres above sea-level. Three of the phosphate deposits are well situated 
as regards the railway, being only 8 km. distant from 

' A. C..M. 
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869. The Availability of Phosphoric Acid in Basic Slag Phosphates. 

Final Report of the Special Coiumittee of the Association of Olhrial Agti 
cnltnral Chemist. Jmifuni of the Association ot Official Aiftiiulivial (licniisfs, 
Vol VTI, No. 3, pp. Z18-.252. Wa-'hinj^ton, 1) C , 10*’f. 

The American Abbociation of CXhctal At>ricullmal Chemists appoiutoci 
a Committee in 1911 for the purposes of collectiuj* data on the availalnlity 
of the phosphoric acid in basic slags and of testing Wa(VKI*;r’vS nielhcul of 
determining the said availability. The expeiiments were itiade in pots 
and in the field at ten Agncultural Kxiieriment Htalions timl <ni <hfierent 
soils. The details and results are given in the Rcpoit. 

Four types of basic slag contained a very available form of x)hos- 
phoric acid and gave satisfactory results as to crop yield and <piantit> 
of phosphates 

The researches proved the efficiency of Waoner’s analytic method m 
the case of slag and of the neutral citrate of ammonia method in that of 
superphosphates. A F. 

870. The Recovery of Potash as a By-Product iu the Blast Furmce 

Industry. 

MERZ, a. R , and RoST, W H United States Department of Agrieulture, 
Bulletin, No. 1226, pp. 21, bibliography Washington, D. C., 1924. 

The authors in the first place draw attention to the fact that a consi¬ 
derable amount of potash suitable for fertilisers can be recovered not only 
from cement furnaces, but also from blast-furnacevS (Rost, W. H. Extrac¬ 
tion of Potash from Natural Silicates, Circular No 71, Bureau of Soils 
pp. i-io. Original Communication, Eighth International Congress of Ap-- 
plied Chemistry, No. 15, pp. E17-229, 1912), although the amount of K^jO 
recoverable is more difficult to calculate in the case of the I:)last-furnac<% 
since the substances with which it as fed (mineral iron, liiuestouc, or dolo¬ 
mite, and coke) are derived from difiorent sources, vary greatly in chem¬ 
ical composition and are mixed every time in different iinijiortious. If, 
however, the average amount of ouch substance consumed tuuuudly is 
taken into account, as well as its average potash content (found by analysis) 
there is no difilculiy in calculating the total quantity of K,.<,) that passes 
into the blast-furnace, while by means of a large number of analyses the 
average amount of K^O contained in the slag produced annually can also 
be estimated. 

On substracting from the potash annually introduced the amount that 
has been recovered from the slag, we obtain the quantity of potash annually 
lost by volatilisation in the blast-furnace industry. 

The authors give statistical data showing that 84000 tons of Kj,0 
are annually volatilised in the United States in the above industry, where¬ 
as 87 000 tons are thus lost in the cement industry. It must, however, 
be remembered that the number of blast-furnace plants in the United Sta¬ 
tes is more than double that of the cement furnaces. Farther, in each plant 
much less potash was recovered from the blast-furnaces (unless in special 
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cases where the furnaces were fed substances unusually nch in K^O), 
than from the cement furnaces 

In order to recover much potash from blast-furnaces, the authors 
state that a more modern system of purifying the furnace gases must be 
adopted in place of the washing method now in use. They advise a dry 
system (tor instance, the CoTrREjy[< precipitator, HArTBRY and Beths' 
system and the Keing Wiedeein system) 

Although owing to the large number of existing blast-furnaces, the 
precipitate from the gases would form a considerable potential source of 
KgO to be drawn upon in case of need, the authors do not consider the 
regular recovery of the potash advisable in every instance. 

h. M. 

871. The Recovery of Potash from Kelp. 

Robison, S C (Macdonald College, F Q) Scientific Agi'iculture, Vol IV, 
Ko 10, pp. 314-321, bibhography Ottawa, 1924 

The author gives a bnef account of pre-war sources of potash, mainly 
from the economic standpoint and then describes in detail the two most 
important varieties of seaweed from which kelp is made, Macrocyshs py^ 
njera and Nereocystis Imtkeana, These species are found in groves along 
the Pacific Coast, Alaska and other areas, the Pugel Sound groves alone 
are estimated to yield 390 000 tons of wet kelp per year, and those in 
South Eastern Alaska 8 000 0000 tons 

The potash and iodine content varies with the species and the local¬ 
ity ; the iodine content diminishes in northern waters. 


(Dned) 

% Potash 

% Iodine 

% Nitrogen 

Nefeoc>^Ms MaiXi ... . , , . . , . 

31.62 

0 28 

^‘53 

Min . ..... 

23.30 

ml 

0 98 

MaefocystU Max, .* 

18.30 

0,26 

2.69 

M%n, . , , , . 

6.92 

ml 

074 


The nitrogen content varies inversely as the potash. Sodium occurs 
to the extent of one-third the total weight of potassium. 

The following is a list of methods of treatment of kelp for agricul¬ 
tural purposes: 

(^i^) Partial drying, separation of efBorescent salts Drying and 
grinding the residuum for use as a low-grade potash fertiliser ; 

(6) Extraction of most of potash and iodine by lixiviation from fresh 
material; evaporation of solution to dryness and charring, followed by 
separation of potash and iodine; residuum dried and ground to form 
humus fertiliser; 

(c) Complete charring and lixiviation of kelp Only 80 % of iodine 
can be recovered,, 

{d) Dried and ground kelp as crude source of potash appEed directly 
to land. Iodine is lost and cost of transport increased 

A comparison was made of the material values of alunite, kelp, po- 

Ediri]. 










854 


AcsRiCTtTORAt, mrntuomct 


tassiuni sulphate and potassium chloride, the aitumnis applicil l)cini* 
equivaletit in potasli; the kcl]) was dried and powdered The best re¬ 
sult was given by potabsium sulphate and the worst by raw alunite , 
potassium chloiide and kelp weie approxiintiteiy of ecpial value. 

W S, (J, 


872. The Origidi of Saltpetre in Chili. 

Sl'OKi/ASA, J tJber den XTrsptuug des Saltpeiers in Ciiile. Chcmiher 
Zeittmg, VoL XI/VIll, No. 1, p. 4. Cdthen, 1024. 

Chili saltpetre, or Caliche comes chiefly from the piovitice of 
Tarapaua and may be divided, from the technical point of view, into thrw 
qualities, the best contains 40-50 % of sodium nitrate, the medinm 
30-40 % and the most inferior 17-30 %. The author states that very 
Similar results are obtained from the analysis of Caliche ** (freed from so¬ 
dium nitrate) and of volcanic products. I^arge quantities of ammonium 
chloride have been found in the hot lava of Vesuvius. Eruptive products 
frequently contain nitrogen in the form of ammonia. The researches of 
the author have shown that the following substances are certainly emitted 
from the craters of volcanoes: sulphuretted hydrogen, ammonia, hydro¬ 
chloric acid, hydrofluoric acid and carbon dioxide, wWle the lapillae, bombs 
red and grey ashes and also the lava contain : hydrogen, oxygen, sulphur, 
fluorine, chlorine, iodine, antimony, arsenic, phosphorus, boron, silicon, 
as well as potassium, sodium, strontium, barium, magnesium, zinc, alu¬ 
minium, titanium, iron, nickel, cobalt, manganese, molybdenum, iron and 
bismuth. 

“Caliche**, “Koska*’, “Chuca** and “ Eoza ** (the latter occurs 
in the surface of the natural nitrate beneath which is a rocky conglome¬ 
rate known UvS “ Coska **), were found on analysis to be radioactive*. 
jRadioactivity is a property of aU volcanic eruption products and thi^ 
ashes of certain extinct volcanoes of Czecho-Slovakia are higlily radio¬ 
active. 

The author gives the various theoiies held T<*siK‘clii»g the origin 
of “ Caliche **. According to the oldest hypothesis, it is deriv(Ml from 
animal excrement and from the actual bodies of animals. 

(1868), believed it to have been forme<I from mutine 
seaweeds, for as is well known, these plants contain iodine, a sttbstaiie<‘ 
also found in “ Caliche **. OAUTHXicn and Mawki/cci however havi* 
proved that traces of iodine are also to be met with in volcanic pnxhicts. 

The author is opiiosed to Nownior'vS theory since it is difficult to 
b^eve that the enormous amount of nitrogen preamt in Caliche '* 
is not due to the nitrifying of ammonium of volcanic origin. This solu- 
riou indeed seems the more probable seeing that Chili is a very volcanic 
Country, Purtiier^ marine plants could not well have produced a similar 
amount of nitrogen, and as littoral deposits of seaweeds axe poor in radio¬ 
active suhsl»ce^, the radioactivity of volcanic regions situated on the 
coast must practi^F\ h^ wholly due to the eruptive products occur- 
Jiag ttete. ^ ' 
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Mantirial experiments with Beta vulgaris have proved that the nitrogen 
derived from natural sodium nitrate is more efective as a fertiliser than 
nitrogen from artificial nitrate , this is probably due to the fact that in 
Chili nitrate, iodine is constantly found under the forms of iodates and 
periodates and, as has been proved, iodine plays an active part in the 
metamorphoses of carbon within the cell and especially in the formation 
of pentoses* 

It has been foundthat even i.53-a.2 kg. of iodine in the form of 
iodide greatly increases the sugar percentage of sugar-beets. B. 

873, Is the Fertilising Property of Chili Saltpetre affected by the 

Presence of Iodine in the Nitrate itself, and by its own possible 

Radioactivity ? 

Von Fnii/i^ZEN and H Egner. Wird die Dungerworkung des Chil Salpe- 
ters dutch seinen lodgehalt und etwaige Radioaklivitat des Salpeters be- 
einfiusst ? Chemtker Zeitung, Year 45, No. 60, pp* 325-326. Cdthen, 1924. 

According to Stokeasa, Chili saltpetre owes its origin to a combina¬ 
tion of volcanic, biochemical and radioactive processes. This hypothesis 
renders superfluous any recourse to the marine-algae deposits theory of the 
nitrate, since the iodine always present in it is regularly found in volcanic 
products. Stoki^sa's experiments which seemed to show that the 
different fertilising action of natural sodium nitrate as compared with the 
synthetic product needs confirmation, but German agricultural chemists 
are of opinion that the former is the more potent fertiliser which statement 
has not been opposed in any of the more recent manuiial treatises. ^ 

Stokeasa regards the superiority he attributes to the natural nitrate 
(which he believes to have been proved by manurial experiments on sugar- 
beets) as due to the presence of iodine, but the case he quotes is not conclu¬ 
sive, because the io&ne content of ChiH saltpetre is so small as to exclude 
all idea of any general action on the part of the iodine. 

A further objection has also been urged against Stokeasa's view: viz., 
the iodine in his experiments was applied in the form of iodide whereas, 
in natural nitrate of sodium only iodates and periodates are present. Since, 
however, no differences have so far been observed between the action 
of iodides and of iodates and periodates respectively this objection has no 
facts to support it. 

The experiments hitherto made upon the action of iodine as a stimtil- 
ating principle have yielded somewhat contradictory results, boEw is 
of opinion that traces of iodine are necessary to the development of mai^e, 
whereas Bohn and Winxers^tein maintain that the presence of iodine in 
cultivated plants is purely accidental 

Another theory put forward to account for the supposed superiority 
of the natural sodium nitrate is its possible radioactivity. Sxoxxasa coU’* 
siders the latter as a factor of little importance, whereas E. G. Dobr:^ 
expresses himself on this point as follows iodine has a very favourable 
action on their (the sugarbeets) development; this is due to the prepuce 
of radium 
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Many fertilisers have been put forward as being radioactive^ but they 
nearly all gave negative revsnlts. On being investigated, the radioactivity 
of some of these substances was found to be as follows: — 

CommcTd,il CluU Saltpetre* . . . , . . A o 

White {uifl blown “ Calich<‘ ’* a\ . . . \ o 

WhitisUA'ollow “ Caliche ** 1). A o 

Catalytic ratlK>‘>«icU\%‘ f(*rUliser . . . . \ u ')Ot 

(A tot'll activity) 

Although the present methods of investigation tiro not acenrate enough 
to reveal minute traces of radium, the above date are sntlicient fot all 
practical purposes- G- B. 

S7P The Action of Dicyanamide and Guanil Urea Sulphate on Plant 

Growth. 

McGuikn, a F. (New Jersey Agnoultural Bxpcnmenl tuition) Si^d 
Saence, Voh XVII, No. b, pp 457-4091 bibliography. Baltimore, Md., i<)2 p 

Dicyanamide and guanil nrea sulphate (the sulphate of diocyan- 
amide), occur as impurities in synthetic urea in the proportion of x-ioy^). 
Hence, it was very necessary to determine whether these subbtauces are 
mimical to plant growth, for if they proved injurious it would not be 
advisable to use urea as a fertiliser. 

The results of the author's experiments were as follows: 

Neither dicyanamide nor guanil urea sulphate hinders or inhibitb 
germination, if it is applied in small quantities and comes into direct 
contact with the seeds. Dicyanamide is mildly toxic when a large amount 
is used and forms the only source of nitrogen, otherwise the only injury 
done IS to scorch slightly the tips of the seedlings. Guami urea vsulphate 
is not toxic to plants, even when applied in relatively large tpiantities, 
and formvS a source of available nitrogen, although it is assimilated verv 
slowly, 

lixoessively small amounts of dicyanamide arrest ilu* 
process, but do not hinder ammonification. (htanil utea snlphato <U‘- 
lays nitrification, but has no effect upon amnionification. NeitlKM" di¬ 
cyanamide nor guanil urea sulphate acts in any way upon the biudt^ria 
or fungi of the soil. 

Dicyauanude is fairly stable in the soil, and though gtianil ureji sul¬ 
phate decomposes with the production of ammonia, the process is sonu*- 
what slow. 

The fertilising property of urea is about equal to that of sodium ni¬ 
trate and is not decreased even when the urea contaings ro % of nitro¬ 
gen in the form of dicyanamide, or guanil sulphate of urea. A. F, 

875. Absorption and Leaching of the Nitrogen when Urea and Am- 

monium Chloride are Applied as Fertilisers* 

Van HiwaaRVWri-LAKo, C. (Proefstation voor de Javansuikeriudusttie). 
De absorptie en mtspoeling van sticstof bij bemesting met ureum en met 
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aiMionium-cbloxide Archiv voov de Sutkerindusirte in Nederlandsch IndiB, 
No. 8, Soerabaja, 1924. 

J. KtTYPBR had already published in the above Archiv **(1923, 
p, 21) the results obtained from some comparative experiments carried 
out with urea and ammonium sulphate, which seemed to prove that there 
is little difference between the manurial value of these two substances. 
Subsequent experiments confirmed these results in the main, for only 
in two tests did the value of urea prove to be the lower The present 
researches were undertaken with the object of studying the leaching of 
urea as compared with that of ammonium chloride and Chili nitrate. 
The experiments were made on different Java soils, care being taken to 
select types that while they were not sandy, still allowed leaching to 
take place, A liberal supply of water was insured by means of a column 
21 cm, in height. 

The chloride of ammonium was removed with difficulty, the max¬ 
imum washed out being i %; even smaller values were obtained with 
ammonium sulphate, the differences recorded being neghgible. On the 
other hand, as much as 88 % of the ureic nitrogen was washed out of 
the soils studied, while the nitrate nitrogen was entirely removed From 
one soil (Maiong) which contained a small quantity of weathered tuff, 
aU the urea was washed out. Probably a very small amount of the urea 
was absorbed by a soil constituent presumably humus). Practically, 
urea and Chili nitrate are removed by water to about the same extent, 

A. F. 


876. The Carbon Cycle and Carbonic Fertilisation* 

Manoe, I4 Te cycle du carbone et la fertilisation carbonique. Ui'^%du$ln0 
ahimtqm^ Year XI, No 121, pp 56-58, No, t23, pp. 152-154. Paris, X 924 » 

The author gives a comprehensive description of the diagram repro¬ 
duced on the figure and states what is known at present on the subject of the 
catbon cycle (See fig. 126), He also mentions the experiments of Kreusi^br, 
KxEnsr, Reinatjt, Fisher and RiEOEn as being especially interesting to agri¬ 
culturists since they prove plant-growth* to be much stimulated by the 
presence of small amounts of carbon dioxide in the atmosphere. 

As is well-known, carbonic fertihsation insures a better utilisation of 
the soil by plants and enables them to assimilate larger amounts of 
nitrogen, potassium, phosphorus, etc., and thus to turn to better account 
fertilisets and stable manure. Pieube explains the good results obtained 
by using mould rich in humus for rapidly-growing plants as being due to 
the action of carbon dioxide. Experiments have proved that large crops 
can be obtained by means of carbonic fertilisation, ^and Eeverkuseh even 
goes so far as to say it will become in time an absolute necessity. 

The author treats of the conditions necessary for the formation of peat, 
lignite and petroleum. 

The existence of peat seems to be essentially due to the presence of a 
great abundance of aquatic, or moisture-living plants, growing on a soil 
that retains water easily, and to a very high temperature causing a luxurioias 
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but low growth, so that decomposition may not talce place very rapidly. 
Peat generally contains 45-65 % volatile matter with a i^ercentage of car¬ 
bon of from 25-60, oxygen 30-55, hydrogen 5-8, nitrogen 0.5-3.5, ash rarely 
below 5. The most important elements of the ash are lime 6-45 ‘/o, iron 
oxide 5-70 %, sulphuric acid 4-18%, magnesia up to 24%, sodium up to 



Az «*» nitrogen; O » oxygeji; HgO « water ; COg - oat bon dteide, F tddspiif 
H carbohydrate; C «*« caicium emboaate; B » foasU carbotx, K nitrogcmnis 
mtter; tJ !«* limnt)®; a *» assiimlation of chlorophyll; b bacteihil uclion and Hyuthetie 
factors; c sedimentation ; <1 Hcconclary combustion ; e ^ direct combuLsUon j i xm* 
plmtion combustion ; g calcination ; h respiration; 1 'w putrcfucUon; m utmosplivric 
oaiygett and water vapour; n »«indirect combustion; i* petroleum; M rt jminial products; 

5 *w aluminium silicate (clay). 

6 %, potassium up to 4 %, aluminium 1-3 %, phosphoric adti 1-7 %, 
carbon dioxide up to 30 %, hydrochloric acid 3 %. The heating aqKicity 
of peat varies from 4000 - 58 000 calories i)er kg. 

I/ignites are found in Tertiary rocks and may be divided into 4 dis¬ 
tinct (^ses; lignite composed of fossilised tree-trunks that have been 
compressed and blackened by remaining long buried, but still retain their 
ligneous stmeture; earthy hgmtes, pulverent masses closely resembling 
peat; dry lignite, a dark brown, or black fuel which is hard, resonant, teua- 
^ous and dull rather than glossy; oily lignites that are softer, and more in 
fltounable and disintegrate when subjected to heat. 

'im 
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Coal and anthracite are fuels found in the Lower Secondary, or Upper 
Priniaxy, rocks. Coals form a continuous series from lignite up to anthra* 
cite and contain a percentage of carbon ranging from 50-90. According to 
RKNAUr/r the following formula expresses more or less accurately the reac¬ 
tions that have taken place 

(Ce H,o O3) 8-2 (C9 He O) + 14 (CH,) + 16 (CO,) + 6 H ,0 

plant fibre Coal Metliane Carbon Water 

Dioxide 

Petroleum (i) is probably formed from plant or animal remains The 
slow alteration of organic matter produces a continual return of carbon to 
the state of CO,, which is taken up again by plants and thus resumes its 
endless cycle A C. M. 

877. Agents Stimulating Plant Growth. 

LoEW, O. Uber Reizmittel des Phanzenwachstmns. Chemiker Zetiung* 
Vol. XLVin, No 71, pp. 391-392 Cbthen, 1924. 

The author defines the term, stimulating agent, and quotes Hxjfpb^s 
fundamental biological law according to which any substance that 
kills the protoplasm if used in a given concentration, will only retard 
growth if employed in smaller doses, and will act as a stimulant increas¬ 
ing the vitality of the organism if the quantity introduced is still smaller. 

On using different substances as stimulants it is seen that the in¬ 
creased development produced may be due to various causes; the stimu¬ 
lant may act favourably upon the respiratory function, or it may 
hasten certain processes taking place within the cells, or even increase 
chlorophyll activity. 

The author enumerates the experiments he has made, but states 
that many of them have only a theoretical value because the substances 
used as stimulants were very expensive. The experiments conducted 
with manganese salts, sodium fluoride and potassium iodide can however 
be regarded as of practicaTimportance, and data are given showing the 
improved yield due to potassium iodide. 

Sodium fluoride produced a crop increase of 18 %. As regards the 
manganese salts, it should be observed that the weaker action of the 
carbonate as compared with* the sulphate, is perhaps due to the finer 
subdivision of the latter. 

The author then studies the effect of stimulants on different spades 
of plant and states that Leguminosae are more susceptible to stimulants 
than Gxammeae, tobacco plants are favourably affeciad hj manganese 
sulphate and to an even greater extent by manganese sulphate mixed 
with iron sulphate; the latter, possesses a strong sjtimulaing property 
as was shown by HxnrNBR, who used it in cultural experiments with lu¬ 
pins. The author has found that better results are obtained if the man- 

(t) See S, Jwne 1940, No. 6*6, aad R. July, i9*r, No. 704. 
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gatiese is applied to the germinated seeds than if used before the seed 
is sown. 

An account is also given of Hottda'vS arboricultnral expeiinienls, wiiii 
comparative data lespecting the height and weight of plants maimrcc! 
with the following substances: calcium nitrate, nuinganese sulphate, 
iron sulphate, sodium chloride and sodium uitnite The lesults show 
clearly the superiority of manganese sulphate 

ft is necessary to consider the nature of the soil before applying any 
of these stimulating substances, for it would be ill-advised, fm instance, 
to use manganese salts on land already coiitainiug sufficient conijiounds 
of manganese. ScHtmzB: has obtained good results from mauutiiig su¬ 
gar-beets with manganese, and Si'OKXASa draws attention to the beneficial 
effect of this substance in the pre>sence of aluminium sulphate. 

Rivs obtained good results with peroxide of manganese. 

ICayser and Marchand have found that sulphate of manganese 
encourages alcoholic fermentation. 

Dr. Hietner is at present engaged in very interesting researches 
on the action of manganese. A. F. 

878 Clumina a New Fertiliser. 

bo Monaco, D XJnnuovo fertihzz;ante * Clumina Le Stazioni spmmenlah 
agmne %taUam, Vol. bVII, Parts 4-5-6, pp. 213-239 Rome, 1924 

From observing the effect of asph3rxiating gases on plant and animal 
substances, the author obtained the idea that chlorine gas might be employ¬ 
ed for agricultural purposes, especially for stimulating seed geimination. 
New seeds after having been gassed for a short time, especially in the case 
of peas, soon germinate and send out a radicle and long plumule Wheat 
and bean seeds that have been subjected to the action of chlorine were 
fpund to germinate sooner than the controls and to flower and fruit more 
freely. There was also a great difference between the underground and 
the aerial parts of wheat plants that had been treated, as compared with the 
control specimens. 

The halogens dissolved in the water are the substances that cliiefly 
hasten germination. Similar experiments have been carried c)ut by lUtM- 
BonoT, Remonb and Nobbe, but the results were not always in agreement, 
as the determination of the chlorine was always omitted, and the caustic, 
corrosive action of chlorine water upon the embryo was not prevented, 
^either when the seeds were immersed in the solution, or when the latter was 
sprinkled over the soil after sowing. Germination is connected with the 
transformation of the nitrogenous substances of the seed into more soluble 
compounds with a smaller molecule. In order to start this process of 
hydrolysis many factors are required, viz., a certain temperature, percentage 
of mofeture, etc. Since chlorine possesses the property of hydrolising cer¬ 
tain organic substances and transforming them into amino-acidvS, it is 
able to stimulate germination and take the place of other physical factors, 
especially in the case of dry seeds in which the nitrogenous susbstauce is 

completely destroyed, and which still contain a targe amount of water. 
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The author tried to find some substance that could prevent the caustic 
action of the halogen gases on the germinating seeds and yet not interfere with 
the stimulating action. He discovered that vegetable soil after being treated 
with gas could be employed as a fertiliser on land sown with wheat. This 
fertiliser, which he calls Clumina, has given satisfactory results. In 
experimental trials on wheat, the author advises the application of i to 
2 kg. of Clumina per loo sq. metres. The fertiliser should nearly all be spread 
at sowing-time, only a small part (less than %), being reserved for dressing 
the crop before the spring The author has gassed other substances be¬ 
side vegetable mould and found that the more nitrogen they contained the 
higher their fertilising property became A C. M. 

879. The Effect of Several Mineral Fertilisers upon the Nodulation of 
Virginia Soy Beans. 

Perkins, A: T (New Jersey Agricultural E^xperiment Station), Sozl 
Sc\mc$, Vol XVII, No 6, pp 239-447, bibliography Baltimore, Md., 1924 

The experimental results obtained by previous workers did not agree 
as to the effect exercised by cheimcal fertilisers upon the formation of 
nodules on the roots of the soy-bean. The object of the authorstudy 
was to determine this effect when the unknown factors were reduced to a 
minimum and the known factors were controlled as much as possible. 

In the first place, it was found that where there was little or no lime, 
the application of a fertilising mixture composed of calcium carbonate, 
sodium phosphate and potassium chloride produced few nodules on the 
soy-bean roots This corresponds with the results obtained in the case 
of other leguminosae. 

The study of the isolated action of true fertilisers showed phosphates 
(acid phosphate) not to be necessary to nodule formation; indeed a large 
amount of such phosphates had the effect of reducing the number of no¬ 
dules. Small quantities of potassium (potassium chloride) appeared to 
promote nodulation, although the figures obtained may be due to experi¬ 
mental error. When, the amount of potassium was increased, symbiosis 
immediately stopped; this was perhaps caused by the excess of chloride 
or of potassium ions, the rise of osmotic pressure, or some other factor. 
Practically, potassium is not required for nodulation. 

As regards nitrogen (sodium nitrate), the conditions of the experi¬ 
ment prevented any very accurate results being obtained, for it is always 
possible that atmospheric nitrogen may have been utilised by the plants. 
However, even if fixed nitrogen is not indispensable for nodule formation, 
the latter is promoted by small amounts of nitrogen, but inhibited by large 
amounts. 

The presence of calcium is necessary, but the growth of nodides is 
not increased by adding to the supply of lime. 

The inhibiting action of large quantities of phosphates is in direct 
proportion to the availability of these salts and does not depend ou their 
acidity, or upon osmotic pressure, but must be attributed to some other 
factor affecting the physiological activity of the plant 

Itn] 
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The favourable action of lime is not due to this base coinileractiti^ 
the effect of the root**acidity but rather to the iieiitralisatiou of noU'-acid 
toxic ions and to the effect exercised by calcium upon the growth of the 
seedlings. 

Under practical conditions, phosphates and pDlassiitiu may (‘iicourage 
nodidation by counterbalancing the action of some toxic factoi {iron, 
manganese, aluminium), present in the soil. Uime may act in like man¬ 
ner, and further, since it enters into the mechanism of nitrogen lixaiam, 
its presence may increase, just as its absence hinders the growtli of the 
young plant, A. 


Agricultural Botany. ^ 

880, Law of the XndQLueiice of Bifferait Factors upon Plant Growth* 

A Bas Wirkungsgesetz der Waclistumfaktoren luul dtx& 
Wasiumsgcsetz der Pflanzen. MiUetlungen dev Deutschen Landwirischafk^ 
GeseUsckaft, Year XXXIX, Part 12, pp, 2i4«.2i5. Berlin, 192^4* 



A distinction must be made between two very important laws of 
plant physiology : the law of the influence of growth factors and the law 
governing growth. The first law, as its name implies, teaches us that the 
yield varies with the increase of one or other of the growth factors, while 

from the second law we learn that the yield 
varies with the development of the plant 
and also with time. 

The increased yield due to the influence 
of a single factor can be studied by simply 
varying this factor and keeping all the other 
factors unchanged. Under these conditions, 
the yieki of a plant increases with the 
addition of iertilising substances and ac¬ 
cording to a fixed law, tlu* law of the in« 
fluoiice of the growth factor, which may 
be expressed as follows: livery increase in 
yield is proportionate to the dilTercnce be-* 
tween the maximum yield it is possible to 
obtain and the yield already obtained, and 
this until the maximum yield is obtrdned. If we take 100 as being 
this maximum yield and suppose that the first application of the ferti¬ 
liser has produced 50, there is then another 50 to be made up. A second 
and equal dressing will give an increase of 25; we are then still 25 short 
of the maximum yield, but the third appheation of the fertiliser wiU 
give 12.5 etc. The maximum yield is itself limited by the conditioiis 
that determine the other growth factors which, as we have said, remain 
undaanged. 

If A be the maximum yield, b tibte amount of the fettiliser already 
in the soil, c the effective power of the fertiliser in qjuestioh, x the amemnt 


Fig, X27. Curve 
of I,iobig 
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of the fertiliser and y the yield to be determined; we get the following 
formnla: 

log. (.4 — y) = log. A — c (x -^-b). 



JfjG. 128. Curve 1 39* Curve 

of B.ussdl pf !&!!ltscherhcih. 


Pj'' The author has plotted curves obtained from experiments made to 
show the worHttg of this law and, in this way, gives its mathematical 
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expression. He lays stress upon the complete agreement between the 
calculated values and those found by the erperiment. 

The first part of the curve always tak^ a rectilineal course. Its 
shape ^ws that progress is being made tbwards a maximum yield; 
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the curve is always inclined towards the right and has no point of inflexion. 
This ciirve proves that the old law of IviBBiCr is incorrect. The law of 
the minimum implies pioportionaliy; law applies to the rec¬ 

tilinear section of the curve, but to no other. 

As the curves obtained show, there are never any points of inflexion. 
RTTSSBr.i/s 8-shaped curve therefore finds no justificati<m. On the other 



Big. 133 — Proof of the effect Pig. 13.1 — I'roof of the effect 

of iffowth factors as shown of ^»iowth factors as shown 

by OarmsUidt, by Diirmstadt, 


hand, a curve of this kind is obtained when two grt>wth luciots vary 
at the same time; water, light, heat, for mstauce, may Ix^ tlH‘ secoml 
factor. A fertiliser with double action, such as ainniouiutn superphosphate, 
can have the same effect. 

Hince during the period of development, all the growth factors come 
into play in the course of time, the second law, that of plant growth, 
clearly reveals its working by an 8-shaped curve. The author annomices 
the appearance of a series of studies on the law of plant growth. JR. l>. 

8S1. The Relative Importance of the Carbon Dioxide of the Soli and of 
the Atmosphere in Plant Growth- 

RBiNAtr, E H. Bet Anteil der Bodenburtigeii und der atmosplUirischen 
Elohlenstoe in Ackerban Die Techmk in der Landmirt$cliafL ITear 5, No. 2 
pp. 95 "Jco 3, figs, 4, tables 2. Berlin, JC924, 

The author refers to his earlier studies, begun in xgrx, on the effect 
of carbon dioride on plont growth* In the course of these itives%ations, 

* ./m} 
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he devised a small manure distributor for <c O C O » which is used to great 
advantage in greenhouses by many gardeners 

Data are given showing the considerable variations in the carbon di¬ 
oxide content of the atmosphere according to the hour, the level at which the 
air samples are taken, the season, amount of light, direction of the wind and 
the temperature. Thus, for 
instance, in the same place, 
shortly before dawn, the 
carbon dioxide content of 
the air was found to be 
216 /100 000 as against 
29/100 000 in sunny, wind¬ 
less weather at midday. 

The nearer the soil the air 
sample is taken, the more 
CO2 it contains, due to the 
microorganisms of the soil. 

At 5.40 p. m., 28/100 000 
of CO3 were found 160 cm. 
above soil level as against 
68/100 000 at the same 
hour, but at a height of 
only 30 c. This last figure 
was only obtained in the 
open at 8.27 p.m Although 
at 8.50 p. m on a level with 
the foliage, only 136/100 
000 were recorded,’ this fi¬ 
gure rose to 198/100 000 a 
<iuarteT of an hour later as 
a result of the Cessation of 
assimilation. The variat¬ 
ions in the CO* content of the air at 80 cm. from soil level are given, 
together with the variations of the temperature recorded at the same time. 

During the whole vegetation period, the soil liberates CO^ to the extent 
of I gm. per square metre and per hour. The atmosphere is a constant re¬ 
serve of carbon dioxide, xoo 000 litres of air containing about 30 litres of 
CO2, while at soil level, many estimations have shown that 100 000 litres 
of air often contain as much as 200 litres COa. 

The COa of the air and the soil may reach the leaves of plants by means 
of the wind and by diffusion. Under normal conditions, the effect of the wind 
is negligible because the resistance opposed by the plants stops the 
progress of the wind as soon as it reaches the edge of the field. 

According to Bkowh and Escomb:^, the diffusion is regulated by the 
following law. In the case of a CO^ content of i/ioo 000 and at a height of 
1. cm., 0.X30 gm. pass over one square metre of surface in x hour. From this 
it can be deduced that most of the CO^ supplied to plants comes from the 
soil rather than from the air, owing to the great difference of the 

. mi 
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Fig. 135 — Variation in content of carbonic anhydride 
at 80 cm. above soil level, dependant upon varia¬ 
tion m temperature, 

A ~ snidnight; B *== midday; C —— = average value 
of atmospheric COg at level of leaves 80 cm. above 

soil; B.. calculated value of atmospheric 

COg vndet normal conditions; « variation 

of temperatme during the measurements; average 
value, F ----- e=s idem^ calculated value; x tem¬ 
perature; y CO2 m 100 000 1.; z esB data 
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content at the two levels and the close proximity of the leaves to 
the soil. 

These theories have been confirmed by vegetation experinients. The 
CO2 content of the air was measured by an apparatus specially constnxcted 
for the purpose by PiE^rTEXSON and Sondun, and dcvscribed by the author. 
The samples were taken at the following levels : a) near the soil, but suiH- 
ciently high to prevent the sample absorbing any of the air from the soil; 
&) at the level at which the leaves being well illuminated can assimilate 
CO3 freely; c) from 1.5-2.5 metres above the soil, that is the say in the nor¬ 
mal air. The rapid variations in CO^ content made it neccssaiy to take the 
three samples at the three levels as quickly as possible. The special appara¬ 
tus was devised for the purpose of mekting these requirements. 

Some estimations made in absolutely closed greenhouses may here be 
mentioned On a very bright day in August 1922, a very low CO3 content 

of 14/100 000 was found; 6 tablets of 
OCO'' (— to 600 litres otCO.^) were 
introduced by means of the manure 
distributor which raised the carbon 
dioxide content of the ait to 80/100000 
so that the leaves which had ceas¬ 
ed assimilation resumed their usual 
activity, The average CO2 content 
in the greenhouse was 50/roo 000 ; 
it fell to 30 and even 20, in bright 
sunshine and rose to 130 in the dark. 
The part played by the sun in supply¬ 
ing CO2 is clearly shown by the follow¬ 
ing results obtained with the "'OCO ** 
distributor. In a greenhouse where 
the floor was either made of cement, ot 
trodden down hard, there was, in addi¬ 
tion to a few pot plants, a vine-bianch 
that belonged to a stock growing outside and had dragged out a misetable 
existence fox 15 years and was completely barren. The author gave 100 
tres of '"'OCO ' twice a day for this vine-branch, which then pro<luced normal 
leaves, and for the first time for many years bore fine grapes. Tliis is ex¬ 
plained by the fact that the branch received no CO^ from the hard, or paved, 
floor, while any given off by the soil in the pots was absorbed by the pot 
plants themselves. Other food substances such as salts and water were 
supplied to the vine-branch from its roots that ran underground. In 
another table, the author gives a large number of data from recent 
experiments made on the CO3 content of air m the open; the conditions 
of the experiments, crops, cultural operations, fertilisers, nature of soil, 
moisture, temperature, wind, insolation, level at which sample was 
taken etc, being also recorded. Erom these data it is seen that at the 
level of the leaves, in full daylight, a very distinct minimum is observable; 
marimum is found at the level of the soil, while in normal air above 
|dla^ there is an intermediate value between the maximum and 



EiO. 136- — Content of carbonic anhy- 
dnde in the atmosphere at soil level, 
at the level of the leaves and in the 
normal air above the plants, accordmg 
to the author, Botnemann and formei 
conceptions. 

A wa Bt, ; B « Br. BoKNBMAurN j 

C « former methods. 
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minimum. On the basis of these observations the following remarks may 
be made (see fig. 136) . 

A If there were any justification for the views of the old school which 
are still held by MiTSCHERniCH and I/Bmmbrmann, who maintain that the 
atmosphere is the sole source of the CO2 supply of plants, we should have 
the finely drawn curve where the maximum CO^ content is in the air and 
the minimum m the soil. 

B. If the soil alone supplied CO® to plants as Vormemann believes, 
we should have the dotted curved where the CO^ content falls on leaving 
the soil (maximum) and continues decreasing till it reaches the air (min¬ 
imum). 

C As a matter of fact, the curve takes the course marked out by the 
thick line and the minimum is reached at the level of the leaves. 

Thus, the air and the soil both play their part is supplying carbon 
dioxide to the leaves, but as is shown by the figures in the tables, and by 
the author^s calculations, the soil is the chief source of this gas. On an 
average, it may be said that the amount supplied by the air is not i/io of 
that supplied by the soil. 

Thus, the soil is the important source of CO^ from the economic point of 
mew and for farm crops. Calculations based on experiment show also that 
the soil is able to provide all the CO^ required by plants. 

This important conclusion justifies the interest attaching to all investi¬ 
gations directed to the determination of how far the carbon dioxide produc¬ 
tion of the soil is affected by methods of cultivation, fertilisers, and the 
nature of the soil. R. B. 

882 The Effect of Hydrogen Ions and Neutral Salts Ions upon the 

Germination and Development of Wheat. 

EitndECAKDH H lOkologische Station von Hallands Vadero, Sweden). 
Uber die Interferenzwirkung von WasserstofiEonen und Neutralsalzionen auf 
Keimung und Waclistum des Weizens Biochemische Zeitschnft, Vol 140, Parts I 
and 11 , pp 217-225, diagrams 5 Berlin, 1924 

The author mentions the results of his first experiments showing the 
alteration produced in the action of the hydrogen ion by the presence of 
the calcium and the ammonium ion 

The injurious effect of the hydrogen ion is partly counteracted by the 
above ions, but seems to be increased by the aluminium ion. 

In his experiments with calcium diloride, the author found that plants 
growing in slightly acid soil are very susceptible to even small variations 
in the amount of calcium chloride supplied (see fig. 137}. The fact that 
very small quantities of calcium suffice to weaken perceptibly the action 
of the hydrogen ion present, is of great importance for the cultivation and 
geographical distribution of plants. It is probable that the effects of 
liming, which have hitherto been attributed to the neutralisation of injurious 
acids, are partially due to the counteraction of ions. 

The author has carried out other experiments with potassium chloride 
and sodium phosphate The action of sodium phosphate is similar to that 
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J00|- Qf calcium chloride in as far as it is 

\ greatest in soil with a distinctly acid 

reaction. Potassium chloiide has an 
eneigetic action upon plant growth 
^ hi sligiitly acid soils and there is no 

^ \ ^ doubt that 5.(v4.J % of sodhim plios- 

’ N phaie has an active effect in countei- 

acting the toxic action of the liydro- 
‘ gen ion, 

The aiithor then refets to his siu- 

- ^dies on the eflcct of the conceulratioii 

’ ‘of the hydrogen ion upon the gerinin* 

Fio 137. - Curve Ph of growtii atiou of wheat. He divides the giains 

X ««yield; y « Pit, A « + 5.0 cc. CaOj into thiee classes according to their 

n/xo; B « + 05 cc. CaO; c « without gertniuation. The results of these 
salts. experiments showed that the hydrogen 

ion has relatively a very slight effect 
upon the vitahty of seeds, but that its action is chiefly confined to reducing 
the speed of certain growth processes during germination and especially 

to retarding root development, ^ ...—. ..— 

The efiect of the salts upon get- “'v 

mination naturally extends to the \ 

whole crop and the very light weight *20 - 

of wheat grown on strongly acid soils \ 

appears to be due to poor germinat- ^oo ^ ^ 

ion. In normal soil {P® 5.65 - 4,5) 

the favourable action of the salts _^ ^ ^ B.. 

upon developement is clearly shown, ‘X 

although their action on germination r \ 

appears less (see figs. 139 and 141), €>o - \ * ^ 

The author attributes the action \ ' 

of neutral salts upon the hydrogen 40 - \ \A 

ion, a phenomenon of general occur- ^ Na 

rence, to the effect of the well-known ^ 

antagonism between the cations and ^ 

anions of neutral salts. ^ ’ 

The fact that ammonium chlo- 5.66 4,a S,o 

ride, potassium chloride and sodium ^ 

phosphate are all antagonistic to the 3.38^ _ giowth. 

hydrogen ion is of great importance x « weight of yield ; y « Pk , 
to plants, since these compounds a«»4-kci; b «-fNaHjtPO^; 

are always present in the soil and C «»CaCljj« B »■ without salts, 

are indispensable components of the 
nutritive substances required by the plant organism. 

The conditions obtaining in ordinary soil axe not as simple as those pro¬ 
duced in the laboratory. Under natural conditions, a strong concentra¬ 
tion of the hydrogen ion is always accompanied by the presence oi the ion 
of alutoinium which according to same authors, is respordble for the tox- 


Bio. 138. — Curve Pjk of giowth. 
X tts weight of yield; y *« Pk , 

A « 4- KCl; B « 4 * NaHjtPO^; 

C w» CaCljj B «■ without salts. 
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icity of acid soil. The beneficial action of certain salts can thus be explain¬ 
ed by their counteracting the effects of both the hydrogen and the alumin- 



FiC. 139, — Ctirve Ph of gemujiatiofi 
of wheat m watet 
X aa percentage of germination; 
y = Pb ; A » summer curve; 

B «« incomplete germmation; 

C »» complete germination. 



Fio 140. — Curve Ph for germmation; 
H/2000 CaUa 

X *3 percentage of germination; 
y tas Pk ; A incomplete germination; 
B a* complete germmation 


ium/ion. It is thought by some sdeutists that acid phosphates have the 
power of neutralising the toxic action of the aluminium ion to a certain 
exte*nt. Any similar effect due to 
liming must be attributed to the 
calcium decreasing the solubility of 
the aluminium and thus indirectly 
increasing the action of the hydro* 
gen ion. 

So far, it has been assumed by 
many observers that the hydrogen ion 
is the dominant factor in plant dis¬ 
tribution. Fiomwhat has just been 
said, it is evident that the action of 
the hydrogen ion depends on the pre¬ 
sence of sits in the soil. Hence we 
should not expect that soils contain¬ 
ing the same amount of hydrogen 
ions, will necessarily support the 
same vegetation. 

Plant growth depends not only 

upon the actual concentration of the hydrogen ion, but also upon a 
number of other factors whose action interferes with that of the hy¬ 
drogen ion. 



Fio. 14X. — Curve Ph for getmmatlou 
(comespoading to 16 fig 138). 

X sa percentage of gerromation; y *=* P h 4 J 
A aa + KOI; B » without salts ; 

C « NaHjiPO^ B « 4- CaQjj. 


G. B. 






870 XNTEtMGENCB 

883 Artificial Illumination of Plants* ^ 

MxxnEbaTI, O. Ivllluminaxione artificiale uotiunia h un pet accele¬ 

rate le fasi del ciclo del vegctali. A tit deda B Auudemia Nanonale dei Lihtct, 
Vol. XXXIII, No 10, pp cj02-405, Rome,^1924. 

The author carried out a series of investigations to ascertain whethei 
the life of a plant could be prolonged by placing it under the most favour¬ 
able conditions for ripening the seeds when further development was check¬ 
ed by the cooler, shorter days of autumn. Some plants in the open, which 
would have perished from the autumn cold before ripening their seeds, 
were covered with a glass shade in which was introduced an electiic lamp 
of 600 candle-power The lamp was intended to serve as a source of light 
and heat by night and as a source of heat on cold loggy days. During the 
night the glass shade was covered with an impenneable cloth to leduce the 
loss of heat as far as possible. The experiment proved very successful, 
for the stools of wheat cultivated under these conditions giew 2-3 cm in 
24 hours and some bore ears in full flower on the thirty-fifth day. The ex¬ 
periments were continued m the greenhouse, and here again the results 
exceeded the author's expectations. The plants were subjected to in¬ 
tense and continuous illumination (a total of 4000 candles over an area 
of 5 sq. metres) at air temperatures ranging from 20-350C. and soil tempe¬ 
ratures of 17-23^^0 (see Table XVII). The stages of development were 
certainly hastened to an extraordinary extent by these forcing conditions. 

A. C. M. 

Plant Breeding, 

884. Maize Selection and Relation of Type and Moisture Content to 

Yield and Resistance. 

KiESSElyBACH, T A Productive Seed Corn Bullehn 188 Umver^itv of 
Nebraska College of Agvtculfure Experiment Station, pp 1-35, figs 7, tables 9 
Xineohi, 1923. 

A survey is made of the annual production of maize in Nehuiska, 
the effect of climate on yield, the relative productivity of local and iuiport- 
ed varieties and the adaptation characteristics of acclimatised types. Ac¬ 
cording to the tests carried out at the Nebraska Ex3)eriments Station, it 
appears that a definite improvement is probable from selecting a longer, 
more slender, smoother type of seed ear, with horny and shallow kennels, 
which gives a smaller and earlier maturing plant, more easily accliiuatised. 
Tests made to determine the comparative resistance to rot diseases, confirm¬ 
ed previous results to the effect that the smoother types are more resistant. 
Experiments covering a 5 year period were made to compare the effect 
of different plant characters on yield It has been concluded that seed 
from the various parts of the ear yield about the same and that little is 
to be gained by discarding tips in preparing seed maize. 

As regards correlation between seed maturity and yield, seed which 
has reached the denting or glazing stage if properly cured, is ready for 
sowing under any circumstances. 



Piatb I,VII. 



Fig 142 — I^arge glass containei with Fig 143 — Wheat plant with ripe eais 

wheat plants exposed to intense aitifi- on the 60th day after sowmg (sown 

aal illumination m the evening (Ears lOtli January) under glass artifiaally 

npened in December 1923) illummated. after dusk 
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A detailed description is given of the breeding tests made to determine 
the effect of time of selection and preservation of seed maize on the yield ; 
ear-to-row breeding ; effect upon seed value of selecting ears from detasseled 
plants ; pioduction of pure lines ; the effect of the planting rate on yield ; 
the relation of uniformity of stand to yield. From tests it has been 
concluded that the smaller and earlier maturing sorts should be planted 
at a relatively thicker rate, and that for larger varieties a considerable 
irregularity in the stand has no marked effect on the yield. 

Special investigations are reported concerning the correlation between 
frost injury and moisture content of the seed From the results obtain¬ 
ed it IS evident that the higher the moisture content the less the resistance 
to frost. Germination ceased entirely with a 60 % moisture content, at 
a temperature range of 320-280F., and in3ures were apparent with a 25-30 % 
moisture. This proportion is followed relative to decrease in temperature 
and moisture percentage Below 14 % moistnre, air dried maize will 
resist a low winter temperature mdefimtely The accompanying chart 
shows clearly the comparative resistance, and demonstrates also the im¬ 
portance of air-drying the seed, and that in comparing maize yields, moist¬ 
ure content and shelling percentage are factors of practical considera¬ 
tion. M. I/. Y 

885. On Xnheiritatice of Leaf Color in Purple Rice-Plants. 

Takozaki, Yoshikobx, Murasakiine no Yoshoku Idea ni tsuldte, Japanese 
Journal of Gemtics, Vol. i, Ko i, pp. 37-43, illus. May, Nishigahara, Tokio 
1922 (Japanese). 

Purple coloration of certain varieties of rice-plant is due to the pre¬ 
sence of anthocyanin pigment all over the plant tissues. The cross between 
purple rice Murasakiand green '' Fusakichi'' and that of Murasaki 
and '' Bokusukegawari (green) resulted in all purple, the character being 
dominant to green. The segregation of purple and green individuals in 
F^ generation was in both cases approximately 27 purple and 37 green, 
thereby proving that it requires tlrree homologous factors A, B and C 
to represent the purple coloration of the mother variety ** Murasaki 
Theoretically, one portion out of 27 purple plants will remain constant 
in the succeeding generation, and six portions will show segregation of 3 
puiple and x green, while 12 portion will split into 9 purple: 7 green, 
and the remaining 8 portions will break up into 27 purple and 37 green. 
This expectation was satisfactorily proved by application of the curve 
analysis method in the examination of segregated members of F3 genera¬ 
tion. 

In the second paper, a report was made on results of crosses between 
green individuals from the fifth generation of an original ** Murasaki 
and “Fusakichi’' cross. Two green individuals were chosen as indica¬ 
tors, which previously segregated 3 purple : i green in the F4 generation. 
The hybrids were all purple and the next generation showed 9 purple: 
7 green. This proves that the original indicator parents were of consti¬ 
tution AASBcc and AAbbCC (or aaBBCC) respectively, because they 
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wete recessive individuals from monohybrid hetero putple. The cross 
therefore brought a dihybrid segregatiou 

Cue of these indicators was crossed with 15 green individuals, which 
were selected from individuals segregated in proportion 27 purple , 37 
green. Thereotically the latter ate individuals of various genetic consti¬ 
tution different in iq possible ways, i. e. AABBcc, AABbcc, AaBBcc, 
AaBhCC, AAbbCC, AAbbCc, AabbCC, AabhCc, aaBBCC, aaBBCc, 
aaBbcc, aaBhCc, AAbbcc, Aabbcc, aaBBcc, aaBbcc, aahbCC, aabbCc, aahhcc. 
Theoretical segregation in the next generation must be 14 purple: 43 
green. 8 portions out of 14 purple must show dihybrid segregation in- 
the succeeding generation, and the remaining 6 portions must offer tri- 
hybrid segregation. The experimental data were, 21 purple: 57 green 
(approximately 10.27), and the ratio of two classes of purple individuals 
were 13 :6 (approximately 12 :4), These figures accord roughly with 
what was expected 

In conclusion, the repeated experiments proved that the purple char¬ 
acter of rice plants requires three homologous factors acting together, and 
the lack of any one of these factors results in green individuals. 

T. T. 

886. On Inheritance of Brown Color of Rice Grain. 

Ka^o ShigEkane and IsniKAWA,JUHhCHj. Akamai Shikisc no Iden ni 
tsukite Japanese Journal of Geneltcs, Vol. r, No. i, pp. 1-7, Nxshtgabara, 
Tokio, May 1922 (Japanese). 

There are three kinds of white polished rice, genetically of different 
constitution. Wase Shinriki and Genkimoehi (both white) are repie- 
sented by the factor B, while another white variety Obamochi is BC, the 
factor C being a whitening factor for A, brown pigment of seed coat, there¬ 
by causing Shiro Toboshi (AC) to be white. A brown nee called Kuromoro 
(ABC) crossed by white Obamochi (BC) resulted in a brown rice, segregat¬ 
ing in Fg 3 brown and i white. The same variety crossed with white 
Wase Shinriki (B) produced also a brown rice, but the segregation which 
took place in the succeeding generation showed 9 brown (ABC), 3 yellowish 
brown (AB) and 4 white (AB and C). Pure yellowish brown rice (AB) 
was then isolated and crossed with white Shiro Toboshi (AC) which result¬ 
ed in producing brown generation (ABC), The cross between white 
Wase Shinriki (B) and white Shiro Toboshi (AC) also produced brown 
offsprings (ABC). White F^ was however obtained by crossing white 
Obamochi (BC) with white Genkimoehi (B). T. 

887. Sterilities of Wild md Cultivated Potatoes with Reference to 

Breedinil from Seed. 

SroOT, A, B. (Director of laboratories; New York Botanical Garden) 
and CnAEK, C* F. (Office of Horticultural Investigations, Bureau of Plant 
Industry), U, 5 . Department of Agriculture, Department Bulhitn No. 119, 
pp. 1-31, tables 6, plates 8, bibliography. Washington, D. C., 1924. 

, , ^ The importance of breeding potato varieties resistant to disease is 
'^phasised, ‘ but in* view of the difficulties encountered in the marked 
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Sterility in seed so often observed, the authors have made a special study 
of the several types of sterility, and the viability of the pollen, as a 
basis for further investigations* 

The experiments include a study of sterility due to non-floweniig; 
sterility of hybrids, which affects both male and female organs ; the one¬ 
sided sterility or abortion, and sterility due to incompatability in cul¬ 
tivated varieties and in wild species. There is positive evidence of 
such sterility in the wild species, Solanum chacoense. 

Pollen in anthers of fuUy mature flowers of any variety appears to 
be very constant in quantity, range of abortion, general character and 
viability. The production of tubers in which much food is stored does 
not directly influence and prevent the formation of fruit M T. Y. 

888 PoUinatioii of Cherry-trees. 

FroRiN, R. Korsbarstradens Polhnenng Sveviges Pomologisha Foyemng 
Arasknft, pp 173-204 figs tables and bibliography. Stockholm, 1923 

The author reviews the works published on the pollination and fer¬ 
tilisation of cherry-trees He refers especially to the researches made on 
these subjects in Sweden and quotes the results obtained 

It has been found that only well-defined varieties of cheiry with known 
reaction to pollination should be grown in nurseries. 

All varieties of*sweet cherries and most other varieties are self-sterile 
Trees for pollinating must be planted in the case of nearly all varieties 
that are of importance from the economic standpoint 

The origin of the trees supplying the pollen must in all cases be 
known. 

Sterile Kentish varieties should be replaced by completely self-fertile 
kinds, such as the Stora Klanbar of the Svenska Tradgardsforemng. 

During the flowering season, the visits of a large number of bees should 
be assured in order that the pollen may be properly distributed, 

R D. 

8S9. Bud-yariatlon lii the Japanese Sand Pear and Oriental Peach. 

BNOMoro, KakaE Bl Kakizaki, YoiChi. Nashi oyobi M mo nl okeru 
Gajo Hen*i. Japanese Journal of GenHtes, Vol. r, No 2, pp, 107-116, illus,, 
bibliography. Nishigahara, Tokyo 1922 (Japanese) 

Cases of bud variation in an individual of the “ Chojuro variety 
of Japanese sand pear and also of Pikaku (free stone) oriental peadh 
were reported. The new features of bud-variation in the former case, 
which are successfully propagated by grafting, are enumerated, as follows : 
(i) leaf larger and petiole shorter, (2) number of flowers few, petals larger 
and longer, pedicel longer and thicker, both filament and style longer^ 
greater number of filament and marked abundance of pollen, (3) quicker in¬ 
crease of size and especially that of breadth of the young fruit, {4) 
many differences in characters of mature fruits, i. e. broader in shape 
and heavier, maturing slightly later, cavity broader and deeper, flesh more 

[SS8**^S8i]| 
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yellow, more juicy, less gritty, less rich in sweetness and in flavor. The 
new bud-variation Rikaku'' matures about two weeks earlier than the 
mother variety and no other difference was noted. The variaiiou was 
also successfully multiplied by vegetative propagation m the latter case, 
as in the former T. 1 \ 


Seeds. 

Sgo. The Effect of Uspulun ” upon Germinating Seeds, (i) 

CzAnNOWSKi, S Przycozynok do poznama dzialania TTspnlun ua kiel- 
kujaca pszenke, Rocsmki nmik rolnisych, Year XI, No i, pp. 52-62 i'oznati, 
1924 

The agricultural Press appears to be of opinion that Usptdnn '' 
not only sterilises seeds without causing injury, but also increases 
their germinating capacity. In these experiments, a solution of only 
0.5 % was used since experience had proved this concentration to give 
certain results so far as the destruction of the cryptogamic spores adhering 
to the seeds was concerned. A study was made of the effect exerted by 
''TJspulun upon : the amount of carbon dioxide liberated by germinat¬ 
ing seeds, the weight of the rootlets and plumules of germinated sterilised 
and unsterilised seeds, the energy and germinating capacity of sterilised 
and unsterilised seeds, and finally upon the inurious action of washing ster¬ 
ilised seeds with water. The wheat-seed used in these experiments was 
that of the spring variety Marquis ottava 16. 

1) The rootlets and plumules of seeds sterilised with a 0.590 solution 
of Uspulun were smaller and weighed less than seeds that had been 
kept in water for the same time without any sterilisation with 
** Uspulun Hence, the sterihsed seeds made less use of tlieii reserve 
substances than the unsterilised. 

2) Although Uspulun reduced the percentage of seeds germinat¬ 
ing after 3 days, the percentage of those germinating after 10 days was 
not affected. 

3) The amount of carbon dioxide given off by xoo steiilised seeds 
during germination was less than that liberated by 100 uusterilistri seeds. 
On the other hand, the weight of the carbon dioxide given off (calculated 
as % of the weight of the rootlets and plumule) was less in the untreated 
than in the treated seeds. 

4) If seeds treated with Uspulun ** are washed in water, it increases 
the amount of CO^ liberated, which becomes nearly equal to the quantity 
given off by the unsterilised seeds. This washing, however, did not in¬ 
crease the weight of the rootlets and the plumules, which grew less in the 
case of the unsterilised than in that of the sterilised seed. 

A. C. M. 


it) See R. X9a3* Ho. 140. iBd.) 
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891 A Method of detecting Mixtures in Kanred Wheat Seed. 

Johnston, C 0 and Bowe;r, C W Journal of the American Soctety of Agro¬ 
nomy, Vol 16, No. 7, pp. 467-470, bibliography Geneva, N. Y., 192 f 

Although field inspection and certification of seed has been well de¬ 
veloped in recent years, the necessity for an accurate method of detecting 
mixtures in threshed giain has been recognized. Under normal conditions 
for example, the Kanred wheat has been readily distinguished from other 
varieties of hard red winter wheat by the length of the beaks on the outer 
glumes When affected by drought or other abnormal growth conditions, 
the difference ma3^ however, not be noticeable To overcome this difficulty 
experiments have been made to study the reaction of Kanred and other 
varieties to certain strains of stem rust {Pucctma gramtms tntici., Erikss) 
and Henn ) 

The results obtained from inoculation of seedlings show the reliability 
of this test as a good index of purity, which should prove valuable for 
field inspection, seed firms, etc, M, U. Y, 

892. Effects of the Modified Hot-Water Treatment on Germination 

Growth and Yield of Wheat. 

Tapke, V F. (Pathologist, Office of Cereal Information, U S Dept of 
Agricultuie) Journal of AgncuUuml Research, Vol XXVIII, No i, pp 79-98, 
tables 18, plates 5. WasMngton, D C 1924 

The growth in the use of the modified hot-water treatment for con¬ 
trol of loose smut of ' 9 fh& 2 X{Usiilago triUct Pers ), caused inquines concerning 
the effects of the treatment on the germination, growth and yield of wheat. 
The available literature did rot fuUy anST^er the questions and the author, 
in consequence, carried out a series of investigations to supply the infor¬ 
mation, During the work it was noticed that seed coats were frequently 
broken, owing to injury received in machine-threshing. 

Seed germination tests carried out on moist blotting paper cannot be 
used to determine accurately the effects of treatment on germination of 
seed when sown in soil. 

The hot-water treatment reduced germination of wheat seed to nearly 
zero when the seed coats were broken over the embryo. Reduction also 
occurred when the seed coat was broken over the endosperm. 

Seeds with unbroken coats were retarded by treatment, but there was 
little or no reduction in germination 

Widely different weather conditions during the period between ri¬ 
pening and harvesting of seed had a marked effect on the amount of injury 
sustained by seed coats in threshing, and hence in the injury sustained 
by the seed from treatment. 

The bushel weight of wheat grown from heated seed was not appre¬ 
ciably greater than that grown from untreated seed. 

In each of the three years of the experiment, wheat grown from un¬ 
treated seed outyielded that grown from treated seed, 

w. s, a 
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893- Sorting Maize Seeds According to their Specific Gravity, 

Selec^'ao do inillio o ptocesso do Professor Holtinger Revtsia da Sociedade 
Rund Bmstletnif Year V, Nos. 49“5f>» p- ‘^^ 9 * i. Sao Paulo, 1924 

In tlie lleld belonging to the Seroiherapic InsHtute oi Btihnihin (State 
of vSao Paolo, Btazii), a 4(» inciease in the maize oiop lias been fshtained 
by atlopling the seed-sorting method devised by Prof. UoTTiNt.hK of the 
Polytechnique School of Sao Paolo This method ccmsisls in IIk* use of a 
solution of caldutu chloride f<u sepauiting the light from the heav) grains, 
which are alone suitable for sowing, h" I). 


894, Determirdng the Seeds of Species of V^cialh. from the Proper^ 

tionate. Length of the Hilum. 

SwnOEnsKi, V. O okr^slanin nasion gatunkdw Yjcia h weedlung wiel- 
k6sci znaczka. Rmzinki mmk rolntczvck, Year XI. No. 1, pp 4P51. Poz¬ 
nan, 1924 

The author investigated the ratio between the length of the hilum and 
the circumference of the seed in the case of 52 species of vetch, with the 
object of deciding the question whether this propostion would be of some 
help in distinguishing the seeds of the different species of vetch wliich are 
exceedingly difficult to know apart owing to their great external simi¬ 
larity. 

A micrometric screw was used in taking the measurements and tte 
matter was treated in a strictly mathematical manner, the formula of L* 
Bohtkwicz being used for the purpose. Since the relation between 
the extent y (the length of the hilum in the species in question), the number 
of individuals in the lot examined, w, and the mean deviation is : 

Jt 


Positive results were obtained in the case of a series of species ot vetch, 
therefore the method of determining species from the length of the hilum 
must be regarded as having a certain amount of practical utility, siuce 
the ratio between hilum len^h and the circumference of the seeds appinirs 
to be a characteristic feature in vetches, A. C. M, 

895. Influence of Temperature and Initial Weight of Seeds upon 
Growth-Rate of Phaseoitts vuig0.ris Seedlings. 

^ W, Journal of A^yicuUural B$search VoL XXVI, No. u, 

Washington, 192 a. 

Pot the purposes of this experiment a large number of beans were taken 
and arranged according to their initial weight. The sraall seeds weighed 
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from 6,9a to 7.3 gm per 50 seeds , the large beans weighed 13 52 -14 41 gm. 
pet 50. The beans were sown in soil of which the moisture was kept at 
60 %. As soon as they 
germinated, they were 
covered with a thm 
layer of soil and placed 
in incubators kept at 
50, io«, 150, 200C* The 
longitudinal growth of 
the stems and their 
internodes was mea¬ 
sured daily, and gen¬ 
erally at the same houi 
and on the same spe¬ 
cimens, until the seed¬ 
lings ceased growing 
and withered. The 
greatest height attain¬ 
ed]; by the seedlings 
was almost 28 cm. (at 
20^0.), and the mini¬ 
mum was below 2. cm. 

(at (at 5®C.). ^ 

The autocatalytic formula of ROBBRl^soKwas used log- K {t - t), 

in’”, which a is the height finally attained by the seedling, x is the height 
after the lapse of the time i; its the time the seedling takes to reach half 

its final height, and 
k = constant 

Figure 144 shows 
the values observed 
and the growth curve 
in the case of large 
beans (13.71 gm. per 
50 seeds) that have 
grown in a constant 
temperature of I5®C 
These figures agree 
with the calculated 
figures, eK:cept as re¬ 
gards the beginning 
of the experiment. 

In figure 145 are 
given the curves show¬ 
ing the di&rent> di¬ 
mensions of the seeds 
and the different tetp- 
peratures. 
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Fxo, 145. — Orowth rate of shoots of beaas kept at 
different constant temperatures. Vhe curves for beaus 
grown at x5-ao*^ C. represent two different groups of 
seeds with different initial seed wei^ts. 

A large; B smalt; C « both. 
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Big 144. — Growth rate of shoots of Phaseolus mlgar%s 
kept at constant temperature of 15® C 
Xhe curve represents the fitted graph and ardes represent 
the observed lengths. 
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The total average for seeds of various sizes grown at 5<^C and are 
shown by two curves, while the datti ielating to the small and the huge 
seeds (grown at the teiiipeiatures of 15® and zo^C.) are calculated sepnia- 
tely and given ni different curves It is to be observed that then* was hard¬ 
ly any increase in growth at , the average amount of growth took place 
in all the seeds at lo^C* and in the case of the small seeds, was almost the^ 
same at 15^^. The curves of the seedlings giown at and prove 
that the plants produced by the heaviest seeds make the most growth. 
Seedlings grown in darkness ceased developing as soon as the leserve ma¬ 
terial present in the seeds was exhausted. The influence of tenipetature 
on growth-rate curves is veiy marked especially in the cuvse of large seeds. 

A. C M. 

896. The Effect of Sunlight on the Germination of Papaya Seeds 

(Car/ca Papaya). 

Moraoa, ® K. The Phihlupine Af'nculiKyal Review, Vol. XVII No. 
pp. 21-23, Tables 2 Manila, jo2| 

An experiment was made with ripe fruit of Hawaiian papaya {Carica 
Papaya) to ascertain how much sunlight is required for the germination of 
the seeds Results indicate that one half day of sunshine and partial 
shade gives the most satisfactory results, but too much sunlight proves 
detrimental, and seeds under total shade will not germinate. 

M. I/. Y. 

897. A Viability Test for some Tropical Seeds. 

TonENtiNO, A. The Philippine AgncuUun^i, Vol. XIII, No 3, pp. 129-141, 
tables 3, bibliography I^os Baflos, Ibaguna, 1924 

After a review of the various methods employed for germination tests, 
the author describes the experiments made in the Philippines to deternune 
whether potassium hydroxide solutions axe reliable to test the viability 
of some tropical seeds, and which parts of the seed are responsable foi the 
decoloration of the solution. Fourteen kinds of seeds were tested, diritled 
into two sections colourless and naturally coloured. Results indicate 
that potassium hydroxide is of distinct value as a practical test icagent. 
Non-viable seed was found to discolour the solution within a few hours, 
although due allowance should be made for alteration of colour due to 
discoloured skin or to internal parts, except the embryo. The test in 
however, not applicable to naturally coloured seeds. 

The normality and time required to test viability varied for the 
different seeds as shown by the following:— rice {Oryza u.2 N. 

solution, 3 hours; maize (Zea Mays)^ oa N. solution 3 hours; squash 
(round) {Cumfhita maxima Buschesne), 0.4 N, solution 3 hours; brown 
mungo {Phmmlm calcaratus Roxb). 0.025N,, 3 hours; Ihna bean (grey) 
{Phmeolm hmaims I/.), 0,05 N., 0.5 hour. 

The most common colour of the discoloured solution is yellow or 
hlTbwm; the colour, of dead seeds is either amber or dark brown or a com- 
T^naldon of both. The strength of the potassiun hydroxide affects the 
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seeds and in many cases kills them. Seeds having a rigid, hard and colour¬ 
less skin are, however, more resistant and require a higher normality for 
their test. The number of seeds that germinate after soaking in the 
solution deci eases as the normality increases, due probably to the cor¬ 
rosive e:Eect of the potash. M Y. 

898 The Preparation and Packing of Seeds and Scions of Trees 
and Shrubs in the Tropics. 

Wester, P J The Philippine AgncuUuml Review, Vol XVII. JSTq, i, 
pp 46-51 Manila, 1924 

A grouping of the various trees and shrubs which can be stored dry 
and still retain their germinative power, and others which will only retain 
their vitality with moist packing. Recommendations for proper conser¬ 
vation of moisture for exported scions and cuttings are given Water¬ 
proofed bamboo joints have been found satisfactory as containers in the 
Tropics. M 1 / Y. 


CROPS IN TEMPERATE AND TROPICAL COUNTRIES 


Cereals and Forage Crops. 

899. Influence of Date of Sowing upon Crop Yield of Cereals. 

ViK, X. Satidsfors0k med warkom og ertef. Meldinger jra Norges Land-- 
brukshoiskole, Part 6, pp. 269-336, Tables, figs Christiania, 1923 

Prom 1919 to 1923, experiments were made in 26 experiment fields 
in Norway in order to compare the results obtained by sowing spring ce¬ 
reals at different dates. As might have been expected, no date of seeding 
proved the best from every standpoint. The straw yield was generally 
the highest in the case of late-sown cereals, as they obtained a plentiful 
supply of water during the time when the culms were growing most rapidly. 
The only exceptions were explained by drought at the time of germination. 

On the other hand, the grain harvest is increased by early sowing. 
The last sown crops (those of May 25 and of June 26) were always less 
than the others. The autumn frosts injured all the late-sown cereals 
except the six-rowed barley, so that the yields were decreased. This is 
an accident that rarely, if ever, befalls the early-sown crops. 

The conditions of temperature lengthen the period of germination and 
prolong the period between germination and heading in early-sown cereals 
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as compared with later-sown cereals, but the period belweeii heading 
and maturity is longer in late-sown crops especiall>^ if they belong to late 
varieties, as this period is only reached by the time the ninxiimn»} heat 
of btuutner is over. 

bodging is more to be feared in late-sown cioi>s, because the culms aie 
long at a time when they can leas! stand the ram. 

There is less weed-growth if the cereals ate senvn at an inteinuHhate 
date. Cryptogamic diseases {Ustilafio, Chuioiypoyiim, rust, etc.) aie cotn- 
monest on late-sown crops Idic celworm attacks early-sown oats ami (hies 
much damage. 

As a rule, early sowing proved more satisfactory on light soils that dry 
out easily than on heavy soils 

The grain was invariably of supeiior equality in eaily-sowii ciops as 
the water content of the seeds was lowest The size of the gram did not 
vary in the sowings (5, 15, 25) but the grain of the ciops sown on 
June 4 was in all cases much smaller. The greatest weight per hectolitre 
was obtained from early sowings and this weight decreased more rapidly 
than the quality with the lateness of the seeding. Karly-sown S})ring wheat 
and barley produced grain rich in starch and pooi in protein. In the case 
of the barley, the sum protein + starch remained constant no mutter at 
what date the seed was sown, but in late sown wheat (May 25 and June 4) 
this sum distinctly decreased on account of the frequently poor develop¬ 
ment of the grain, while the flower made from late-sown wheat and rye 
had an unsatisactory appearance and puade poor quality bread, 

R. D. 


900. The Influence of Rainfall on the Yield of Wheat at Rothamsted* 

Fishek, R a. (Head of Statistical Dept, Rothamsted Fxpeiiniental 
Station) Philosophical Transactions of the Royal Socuty of London, vSencs B* 
Vol. 2x3, pp. 89-142, Figs 10, tables 14, bibliography, bondoii, 19-^4. 

The article is a study by a mathematician oi statistics relative to rain¬ 
fall and its influence on wheat yield. 

The rain data of Rothamsted have been analysed for Os years ; theie 
are indications that wet years tend to occur in spells, a continuous and 
progressive change is observable in the distribution of the ruin through 
the year; in other respects the sequence appears to be forttutous. Kuinfull 
changes account for only a portion of the vSlow changes observed in yields. 

Curves showing the average effect on yield, for each additional inch 
of rain throughout the year, have been obtained for 13 plots of Broadbalk 
wheat field which have been under uniform treatment since 1852. On aU 
plots dry weather is beneficial A detailed comparison of plots indicates 
the predominant influence of the effect of rain in removing soil nitrates; 
the cause of other well-marked features cannot safely be asserted without 
J^her research. 


W, S, 0 . 
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got. The Wheat of the Roman Campagna in 1923 - 24 . 

Tobaioc, F, Osservazioni su grani della Campagna Romatia, nel 1923- 
1924. Nuovi Annah delVAgncoltma del Mimstero deWEconomta Naztonale, 
Year IV, No 3, pp. 403-406 Rome, 1924. 

The author reports that the impulse given to wheat-growing in the 
Roman Campagna continues to increase and that the improved varieties 
of wheat put within the reach of the farmers of this district have proved 
an incentive to radical reforms in the technical and economic departments 
of the farms. 

Wheat varieties that are grown with marked success in the Campagna 
are mentioned ; these include InallettabtU 96, Turgido 258, Gmhle 58, 
zuolo 87, Romanello 187 and others, and from the condition of the hard 
types of wheat observed growing here and there in the fields, the author is 
convinced that it is advisable for the Roman farmer to give more space 
in the rapidly extending area under wheat to these hard types, which are of 
the highest importance to the cereal-grower of the Campagna. 

A. C. M. 

902. The Best Times for Sowing Winter Wheat and Winter Rye in 

Norway. 

Vlk, K. Satidsforsok med hostrug og hasthvete. Meldinger fm Norges 
EandbmkshoisMe, Parts 2 and 3, pp 73-89. Christiania, 1924 

From 1917-1922, experiments were conducted on two varieties of 
winter rye and of winter wheat respectively. The sowings were made 
every week from August 16 or 23 to September 27, viz., for 6 or 7 weeks. 
Of the two varieties of each of the cereals used one was more distinctly 
of a winter type than the other. 

The more distinctly winter variety of native rye produced the highest 
yield, almost without exception, when sown at the earliest date. The 
other variety (Fetkus rye) did badly when sown so early, the best results 
being obtained from seeding on August 23. 

After this date (both in the case of the Fetkus and of the native 
Norwegian rye), every delay of one week reduced the straw and grain per 
hectare 500 kg. and 250 kg. on an average. The native rye however 
proved more able than Fetkus rye to stand very late and very early sowing. 

The winter wheat derived rather less benefit from early seeding. The 
Dickkopf variety in particular (the least cold resistant type), often suffer¬ 
ed from lodging when sown early, and as the wheat had already tihered 
freely in the autumn, it did not seem as capable as later-sown wheat of 
repairing this damage by spring tillering. As a rule, the best results were 
obtained by sowing in August 30, but the two later seedings produced 
nearly as good crops. 

The best results were obtained with the native variety of wheat v^hesx 
the seed was sown on August 23. In the case of both wheat and rye, the 
native variety suffered less from lodging than the foreign variety, if sowing 
was deferred too late. 


7— Agf, ing. 
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Sowings made at a very late date (end of Sepletnber) gave wotse 
results with wheal than with rye, pailly on account of the winter c<dd, 
and partly because the sxning drought liindcted tilleinig. 

R. I). 

903, Some Factors affecting Water Absorption and Germination of 

MalsKe« 

DtJHCAN, G. H. Journal of American Sociely of A^rommiy, Vol. ib, No* B, 
pp 473-^81, tables 6, bibliography. Geneva, N. Y , 192.^ 

The author’s experiments were carried out to ascertain how the water 
absorption and germination of seed are influenced by the stage at which 
the cereal is harvested, and by the chcnucal and physical composition of 
the maize kernel 

It was found that seed harvested before complete mattirity absorbed 
water more rai>idly and had a greater absorptive capacity than that which 
had been allowed to mature completely on the stalk. 

Maize containing a high proportion of soft starch in the endosperm 
imbibed water more rapidly than maize with a lower proportion of soft 
starch. A high proportion of homy starch reduced water absorption. 
Maize which was nearly discasc-ftee was relatively high in horny materiah 

Rapidity of water absorption was associated with quick germination* 
Seedling vigour, however, more often accompanied hominess of the kemeh 
Mature seed germinates slower, but with mote vigour than that harvested 
before matunty. 

The investigations indicate that high protein content, with its resultant 
horny character of the endosperm, may be an important factor in seedling 
vigour. This character is co-existant with disease freedom; hence tlic 
choice of horny seed for planting is advisable. 

W. vS. G. 


904. Maize Yield and Rainfall. 

Journal of Department of Agriculture, Union of South Africa, VoL VIII, 
No. 3, p. a6B. Pretoria, X924, 

The data of rainfall and yield of maize obtained by the Glen Experi¬ 
ment Station, Orange Free State, show the average crops from an area of 
600 acres of maize grown in the Seneka District;’ The figures show a rlef* 
inite relationship between yield and rainfall, and also indicate that a rainfall 
less than zo inches during the growing period is likely to result in a 3del<i 
below 4 bags per acre, which on this particular farm is the margin of unpro- 
fitableness. The rainfall during four seasons out of nine was so low that 
the crop was unprofitable and indicates the risk of maize farming in that 
particular area, * 




W. S. C. 
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905. Scagliolo a Maize Hybrid. 

Zapparoi,!, T. W Granturco ScagHolo Vltaha agncola. Year I^XI, 
Ko. S, pp 378-383. Piacenza, 1924 



The atithor describes '^Scagliolo” asahybrid resulting from crossmgvari- 
eties with long seeds and smooth round corona (Fig 146). Sometimes it shows 
intermediate qualities. “ Sca- 

gliolois much prized and i - - • . ^ ^ 

could serve as a basis for 
further systematic ciosses, the 
first generation hybrids being 
likely to be satisfactory It 
grows very tall measuring 
from the soil-level to the in¬ 
sertion of the sheath of the 
last leaf 2.10 m — 2.50 m. 

The chief ear is inserted on 
the 7-8 node at 1.15-1.35 ni 
from the ground Each plant 
usually bears 1-2 ears, al¬ 
though sometimes a third is 
present. The ears are sub- 
conical and generally about 
18 cm, long with normal va¬ 
riations ranging from 16-20 cm. 

The caryopsides develop dif¬ 
ferently, Each ear bears as a 
rule 40-45 grains, the whole 
cob weighs 200-250 gm. and 
is qf a bright orange colour. 

** Scagliolo'' produces 40-43 
quintals of grain per hectare; 
the weight of the seed varies 
from 78-80 kg. per hectolitre. 

This maize is not specially 
early, but it cannot be called late, A well worked, liberally-manured soil 
is necessary and at least one thorough irrigation at the end of July or 
the beginning of August, immediately after flowering, A. C. M 


Fro. 146. — Two fine cobs of «scagliolo» 
transparent {dent,). 


906. ** Quarenton ” Maize in the State of San Paolo Brazil. 

lyOBBE, H. (Director do Campo de Semento Sao Simao, S. Paulo), Milho 
Quarentdn " Brastl agncola, Year X, No. 113, pp 137-140, figs, 3. Ido 
de Janeiro, 1924 

Quarenton maize, which is indigenous to Argentina, owes its name to 
the fact that it heads 40 days after sowing Only 90 days elapse between 
seeding and harvest, hence it is the earliest of the hard types of maize. 
The grain is small, but uniform, of a jSneorange-yellowfree from any starch- 
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like patches. The cob is of average ske, but very full (14 rows of 38 
grains). Two crops can be obtained in 6 months This maize is well adapt¬ 
ed to association with cofee-bushes, for it does not grow very high and 
is unexacting as regards soil. 

The author has grown this variety for seed-aiiake for dislribtition 
among farmers (the seed at present on the market fetchi'vS a very high 
price), and has proved this maize to possess excellent cultural and com¬ 
mercial qualities; the chemical composition is satisfactory and the flour 
nutritious. B. 

907. Maize Silage. 

Woodman, H. B. and Amos, A. (School of Agriculture, Cambridge tJni- 
versity). Journal of Agncultuml Science, Vol XIV, Fart 3, pp. 461 - 468 , 
tables 3, bibliography, London, 1924, 

Maize is pre-eminently the best crop for silage, but in England attempts 
to produce silage from maize are often unsuccessful. It was shown by 
RtJSSBi.b and Annew in 1908 that the average loss of dry matter caused, 
by fermentation and drainage amounted to as much as 36 %. 

It would seem that the summer dimate in England does not allow 
either a long enough growing period, or a sufficiently hot one, to mature 
the crop sufficiently. A more important cause of failure is probably 
that the variety of maize grown (American Horse Tooth), is one of the 
slowest to mature. 

The authors’ experiments showed that maize silage of good quality 
can be produced with losses of dry matter comparable to those found in 
the production of oat and tare silage. 

Excessive drainage of juice consequent on immaturity of crop, con¬ 
tributes materially to the total loss of dry matter. 

Success will probably depend on growing a variety of maize which 
is able to reach the requited state of maturity, under the given dimatic 
conditions, before being cut for the sho. Preliminary trials have indicated 
the suitability of varieties such as Saltzer’s North Dakota, Longfellow, 
Ciompton’s Early and White Cap, all of which mature at least a month 
before American Horse Tooth, 

w. s* a 


90S, Loss of Nutrients in the Silo and during Field Curing of Maize* 

RAOSDAnE, A. C. and TobkEr, C. W. (University of Missouri), AgrimlPumt 
!B^p0nment StaHcn Research Bulletin 65, pp. r-ro, tables 2, bibliography. 
Columbia, Missouri, 


The average losses of nutrients in 54 silos were compared with the 
losses of 16 shocks of maize fodder. The data indicate that the loss of 
dry matter and of nitrogen free extract in the field curing of maize, is drown 
bf approximately twice as great as that of the unavoidable losses of 
in the silo. ’ , , . , - ' M. ■ 
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^9, Maiase in Brasil. 

Hxtnnxcu^CP, B. H. O Millxo Setvigo de Propaganda agricola, Escolaagri- 
cok de Lavras, Minas, Boletms No^. i to 5 Lavras, 1924. 

Tlie Agricultural Piopaganda Service of the School of Agriculture (Mi¬ 
nas Geraes, Brazil), has begun its publicity work by bringing out 5 Bulle¬ 
tins devoted to maize, the subjects dealt with are as follows : 

1) Preparation of soil for maize, seeding and cultivation ; 

2) Seeds selection and improvement The results of 6000 experiments 
have shown that the average general yield from selected native seed is 
higher than that obtained from imported seed No labour is so well repaid 
as the careful selection in the field of the best seed-com to be sown. The 
germinating precentage of the maize-seed produced at the Lavras School 
wa$ never below 95 The School produces improved seed for distribution 
to farmers. 

3) Soils and fertilisers. 

4) . Threshing and grinding, uses, and markets, (about 40 % of the 
Brazilian maize crop is used ^for human consumption ; 50 % is fed to swine 
and ID % to other live-stock Various recipes for preparations with a basis 
of maize, or maize-flour, are also given. 

5) Silaging forage maize. The practice and advantages of silaging; 

siLo-construction; value of silage; Government prizes awarded to the manu¬ 
facturers of silos. AH these bulletin^ are written in a clear and concise style 
fox the benefit of the rural population F- 


9x0, Sizeof Rice Seedlings with Reference to Rate of Seeding and Yields 
Torres, P. J. (Alabang Rice Station). Fh^hpp^n 6 A^tcuUuml Review, 
vol, XVII, No. I, pp. 13-20, tables 8. Manila, 1924- 

Many rice growers pay little attention to the advantages of one type 
of seedling over another, and the object of the author’s work was to supply 
a guide to the proper rate of seeding and to show the difference in yield oh- 
taiited from large and small seedlings. 

From results of experiments it was shown that the maximum number 
of vigorous seedlings were obtained by sowing seed of 91 to 100 per cent, 
germination,at the rate of 43.5 kg. to 325 sq. m. of seedbed. 

Large seedlings produced a greater number of culms to the plant, and 
also gave higher average yields of grain per plant, and greater yield per 
hectare than small seedlings* 

Thick seeding tends to produce weak seedlings, hence small crops. 
The total production of small seedlings was ordy 45 
yielded by the larger seedlings. W. S. G. 


913. The Effect of Spacing on Tillering and Production of Three Vari¬ 
eties of Rice. 

Rodrigo, P a The FMUpptm Agriculturist, Vol XIII, No. i, pp. 5 - 23 , 
tables 12, bibliography. College of Agriculture, University of the Philip¬ 
pines, Los Bafios 1924. 

The varieties employed by the author in his e:^erinients were : Da- 
luson, Murmuray, Diquet and Boliliring 
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The growth and distribution of weeds throughout the field was prae« 
tically uniforni, but it was much easier to weed the plots wheie the hills 
were set further apart. 

The chief conclusions arrived at as a lesult of the experiuteitts were : 

(1) The greater the space allowed to each plant, the greater the 
number of fruiting culms, 

(2) Among the six distances of planting {10, 15, 20, 25, and 
40 centimetres apart each way) and with one plant per hill, 30 cm. 
each way gave the best yield for Dalusou and Mtirmuray* h'or JDiqtud, 
and Bohlising the distance of 25 x 25 cm. gave the highest yicdd 

(3) When the hills are set at 25 or 30cm. apart each way, a sav¬ 
ing of labour in transplanting is effected of about 36 per cent, or 58 per 
cent., as compared with 20 x 20 cm, planting, the average distance 
for rice in the Philippines 

It is suggested that further investigations should be carried out with 
other varieties of nee, to determine the best spacing distance and rate of 
seeding, with respect both to production and net profit W. S. G. 

912. Handling Rough Rice to Produce High Grades. 

Smith, W. B. Bullmn No, 1420, pp. 22, figs, 19. United States Beparte- 
ment of Agriculture, Washington, B C., 1924. 

The author draws attention to the importance of the production of 
high grade rough rice, both to the farmer and to the State, and discusses 
many of the factors which cause rough rice to bring a low market price, and 
how such factors can be reduced or eliminated. The defects which cause 
miUiiig difficulties are described and how to avoid them, and how to pro¬ 
duce rice free from weed seeds, red rice and other cereal seeds. 

W, S. G. 

913 Value of Subterranean Glover (Trifolium subterranmm) as a 

Fodder Crop. 

SPArFORD, W. J. D&paftmm%t of of South Aiuimha^ BuUetm 

No. iBi, pp. 1*15, figs. 6. Adelaide, 1924. 

Subterranean Clover {TrifoUum subkrmneum) although known m a 
roadside weed in Europe for some time, has proved in v^outh Australia a 
superior fodder plant, much relished by live stock, as well as a good soil 
renovator and valuable in the elimination of useless weeds. Tlic* power 
of burying its seed below the soil surface renders this species equivalent to 
a perennial. 

A description of the habits of the plant, indicates the dense growth 
and the adptability to almost all types of soil, even the'' sour soils, 
provided that phosphatic fertilisers are applied to the land. This is 
stiU more important in temperate climates where the rate of 2 cwt. 
superphosphate (26 %) per acre per year is advised. Shallow seeding 
is essential at the rate of 6-xo lb. per acre or 2 lb., if sown with a cereal 
crop. The author gives details of the method of handling the crop em- 



CRoi?B OF ahb tROFicAiv cotot^tkiss 


887 


plo^^ed in Australia, and the facilities of harvesting. The only pest ob- 
sm^ed is the “ lucerne flea ” {Smynthurus mndis), but the damage is con¬ 
fined to seed crops only 

The best grasses for a mixture are the perennial rye grass (Lohum 
ferenne) , and the Italian rye grass {Lohum ttaheum) . On drained peat lands, 
this is recommended, sowing at the rate of 4 lb. clover to 20 lb rye grass. 

M. L Y. 

914. Sesbanfa aegypiiaca as a Fodder Crop, 

Department of Agriculture, Bombay, BulleUn No 115, pp. 1-12, Poona, 

1924 

The "'shevri’" {Sesbama aegypkaca) has been used for fodder purposes 
in Western India for some time past, but it is considered probable that if 
the system of cultivation hitherto employed is modified to suit other condi¬ 
tions, the crop may prove of distinct value elsewhere: At present it is 
grown on land on either side of the large rivers below flood level, and is 
used to piotect from flood damage and also as fodder ,* it is also grown as 
a rotation crop with sugar cane. A detailed description is given of the 
two methods employed and reference is also made to the utilisation as a 
hedge plant, as a windbreak round orchards, as a border for lucerne and 
similar crops, and as a support for young betel vines In every case the 
plants are pruned after growing to a height of 8-10 ft and the primings 
fed to livestock. 

According^to the reports of experiments made in several parts of the 
Deccan and Surat the following conclusions have been drawn: 

(1) Compared with lucerne, 5 . mgyphaca gives fnuch more woody 
fibre, but is relished by sheep and goats, and not much difficulty is found 
with cattle. It is valuable as a rich leguminous fodder, and is both easier 
and cheaper to produce than lucerne / requires less manuring and is less 
easily injured by weeds 

(2) It will stand a certain amount of flooding and water logging with¬ 
out injury. 

(3) It is very resistant to the presence of salt in the soil. 

(4) It will stand hot dry winds without injury. 

(5) It improves the land on which it grows. 

As regards yield, it is estimated that with abundant water and suit¬ 
able soil it should give from 25 000 to 30 000 lb. of green fodder per acre in 
each of the first three years, but will not be profitable for more than four 
years. M. L. Y. 

915 Korean Tespedeza as a New Forage Crop {1). 

Pieters, A. J and Van EseeTine, G. P. United States Department of 
Agri- culture. Circular 317, pp. 1-4, figs, 12 Washington, D. C. 1924. 

Reference has recently been made to the economic importance of the 
Korean lespedeza [Lespedeza stipulacea), and the present pamphlet gives 
a detailed description of the habits of growth and seed production. 

(1) See 1924, No. 625 
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The crop matures early and is coarser than the Japanese species 
(L. striata). Although it is not a hay crop, and is not reconiniended for 
districts where the elevens will thrive, the value lies in the fact that the 
plant is drought rCvSistant, and will grow on relatively poor acid soils. As 
regards resistance to disease, susceptibility to Sderoihmi foUsti has 1 )cen 
observed in the Southern States, but this is not common in the North. 

M. I,. Y. 


916. Losses in Witting; and Ensiling Snnfowera ( 0 » 

Nkwxon, R. and Bnowisr, W. R. Scientific A^riculiure, VoL TV, No, 12, 
PP- 3^5“393» Tables 6, bibliography. Ottawa, 10^4. 

As a result of the drainage losses incurred with vSunflowcT silage, ex¬ 
periments have been made to test the advantages of wilting the plants 
before placing in the silo. The authors have made further tests which, 
however, demoaistrate the difficulties attached to this prf>cess. Aiialyses 
were made of the juices flowing from a silo filled with freshly cut sun¬ 
flowers, and the changes caused by wilting. It appears that the loss of 
dry matter during three days* wilting is ecpial to that incurred by a drain¬ 
age loss of 25 % of the green weight of sunflowers ensiled in the fresh con¬ 
dition. 

During wilting, the catabolic activity (respiration, etc.) was accelerated, 
but the crude protein suffered the greatest loss. In most cases wilting 
improved the quality of the resulting silage to a limited esetent, providc<l 
that the period of wilting was not excessive. After 9 days willing, the 
quality and palatability was decreased owing to the increase in amino- 
nitrogen and water soluble nitrogen indicative of protein splitting. An 
analysis of the fermentation and quality of silage from fresh an<l wiltered 
sunflowers showed the loss of readily fermentable caTbohydrates after 
wilting, and a further disadvantage is the marked increase^ t>f cnide 
fibre. 

The various analyses indicate that freshly ensiled simdowers, or only 
slightly wilted are preferable. But as in both cases about 40 the dry 
matter is lost, a further method adopted at the i?xi)erimental >Stulion, liea- 
verlodge, Alberta, has proved more promising, namely to ensile suullowers 
in the fresh condition, but mixing them in the cutting box witli s<nue 
dry material such as oat sheaves or straw. An example of this method 
is desenbod with an analysis of the resulting silage, wliich proves the 
mentation to be of a highly desirable type, with a minimum wastage. It 
is strongly recommended •^erefore to ensile sunflowers along these lines 
where the height of the silo permits sufficient pressure to ensure proper 
packing and curing. 


(i) See R 1933# No* 379, 

tm] 


M, I/. Y. 
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917, Manioc Cnltivation in the State of San Paolo, Brazil. 

Machado, G A cultiira da mandioca no Bstado de Sao Paulo Revista da 
Sociedade rural hrasileira^ Year V, Nos. 49-50, pp, 233-239. Sao Paulo, 1924. 

Manioc grows well throughout the whole State of San Paolo and can 
be cultivated with equal success on the red soils and on clayey-sands, or 
sandy-clays; it is grown on a large scale in Araras and Pindamonhangaba 

Manioc is generally regarded as a crop requiring a soil rich in potash, 
but in San Paolo, it thrives at Orlandina, S Joaquim, Ituverava and Igara- 
para, producing plants with roots weighing 21 to 33 kg , although the soil 
contains only traces of potash. 

The varieties of manioc most cultivated in San Paolo are Cambaia 
and Vassourinha The first contains 20 to 25 % of starch while 18 to 
22 % of starch is obtained from the second and 28 to 33 % of flour. 

The crop is cultivated in a very rudimentary manner. As a rule, pieces 
of the root are’ planted and the field is weeded two or three times during 
the vegetative period, which lasts 18 months. The ground is not always 
ploughed. 

The practice of removing the leaves towards the end of the vegetative 
period is a great mistake, for instead of increasing the size of the roots, it 
only causes them to elongate and reduces their starch content 

The average unit root production per hectare varies from 18 tons on 
the clay soils of the northern part of the State, to 60 tons on the recent clayey- 
sands of the North-West railway zone. The average general starch con¬ 
tent is 20 %. 

The cost of cultivating one alqueire " (2.42 hectares) has been es¬ 
timated at the. Araras farm, 87 km. from San Paolo, as follows: clearing the 
ground no rmlreis — ploughing 40 — harrowing 10 — planting 40 — 
hoeing 270 — harvesting 80. The value of the crop when the roots are 
suitable for flour-making, which is the usual manner of employing them, 
is given in the appended table. The figures refer to three municipalities. 
A by-product of the flour manufacture is starch; this is recovered by allow¬ 
ing the juice to settle that has collected in the presses and afterwards de¬ 
canting it. Tor every 50 sacks (of 45 kg) of flour made, 3 sacks (of 50 kg.) 
of starch can be obtained in addition. The flour is made by grating the 
roots by means of a hand apparatus or by a hydraulic engine, the product 
being subsequently pressed, dried in a store and ground. There is only 
one factory for flour intended for bread-making, this is at Casa Branca, 
Fazenda S, Anna. 

There are also starch factories, but these are generally connected with 
textile factories which consume the entire output Starch costs 0.25- 
o»35 m%lre%s per kg. to make, and sells in the country at 0.5 milreis The 
largest factory where starch alone is made is attached to the Matarazzo 
establishment, fazenda " Coxupatura, at Pindemonhangaba?, where the 
output is 1x0 sacks per. day. The harvest and the preparation season 
last from March to October. When their own crop is insufficient to keep 
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the mills going, the factories buy manioc at the rate of 3 S '45 por kg. 
delivered at the factory. 

Cos^ of protUmng and preparing manioc in three mimicipultHes 
of the State of San Paolo, 


(Milreis per alqtieira; one aiqucira » 2.42 hectares). 



gaba 

GtiatapatA 

Atarus 

Cultivation. 

3-17 

35» 

470 

Harvestxng .... *. 

1:20 

140 

80 

Orating. . .... . 

^50 

— 

— 

Carriage to factory. 

210 

40 

150 

Preparation of flour .. 

5^2 

360 

350 

Sacks.. 

555 

480 

500 

O^ransport to station. ... 

24 

150 

35 

Transport to market.* . 

(*) 375 

{») 240 

(3) x6s 

Total . . 

3343 

X 760 

1 Sio 

Value of product • 

(4) 4164 

(4) 3 ^00 

(5) 3 600 


(i) At Ido de Janeiro, 323 fcg, distant, — (2) At San Faoto 489 kg. disant. -—«* 
(3) At San Paolo, 87 kg. distant. — (4) At 12 in%lre%$ per sack of 45 kg. (5) At jo 
milreis per sack. 


Ill the case of Manioc, as in that of^ other crops, the possibility of ex¬ 
tended cultivation depends upon the roads and means of transport. Thus, 
in the north-west railway zone where very large crops of manioc can be 
raised, production has to be limited to the amount that can be disposed of 
in the small neighbouring markets, on account of the cost of 1 ail way freight 
and transport from Sorocabana to San Paolo, or vSantos. 

Great damage is done to manioc crops by rodents (rats, armidilloes, 
etc.), but the only serious disease to which manioc is liable is root-rot which 
occurs in very moist soils. In 1915, the Sphingid hepidopteron, Dilopho- 
naiaEUo which is the most formidable pest attacking manioc in other coun¬ 
tries, appeared also in Brazil, but owing to the .strict control measures adtip- 
ted, it did little harm and has never reappeared. P. D. 

918. The Hawaiian Tree Fern as a Sonree of Starch. 

Rippi^MON, T. C. Bulletin No, 53, United States Department of Agriculture 
pp. x6, plates, 7. Washington, D. C, 1924 

The Hawaiian Islands contain many thousands of acres of tree-fem 
.forests from? which starch can be extracted. Three species are found, only 
one o£ which, Hapu {CiboHum chamissat), is used for starch production. 

The crowns, lateral shoots and undeveloped buds on the trunk may 
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all be used for propagation, but the growth is slow, twenty years being 
required to reach sufficient size for starch production, hence it is not practic¬ 
able to plant cuttings 

The care of the tree fern is similar in chemical composition to that of 
other starch plants, especially of edible canna 

The starch is used both as a food and for laundry purposes. For 
laundry work the starch is much superior to maize starch. 

The high costs involved in securing the raw material prevent the starch 
becoming a competitor with the common commercial starclies, but, with 
the cheap labour available in many tropical countries the cost of produc¬ 
tion would be much less than is the case in Hawaii. W. S G 

910 Scientific Cotton Growing and Transport, 

Authorities. 

I Jackson, R H “ Cotton No 1487, pis, Manchester, 1924 

II. TEPIvAE, B Rendement de la plantation du coton, Bulletin Agncole 
du Congo Beige, Vol. XIV, No. 4, p. 701, Brussels, 1923. 

Ill Les Cahiers Colomaux Circular of the lieutenant Governor of the 
French Soudan Report No 220, p 483 Marseilles, 1924 

IV, WADBiNoroN, M. Report on journey in French Soudan, Bulletin de 
Wmon Coloniale fmngatse, May, p 53 Pans, 1924 

V. “ The Times ” Trade and Engineering Supplement, p 461, July 26, 
1924 lyondon 

VI Cotton Transport Act Annual Report of the Indian Central Cotton 
Committee for year ending 30 August, 1923, p 10 Bombay. 

Mr. R. H. Jackson, Chairman of the Executive Committee of the 
Empire Cotton Growing Corporation, in a recent address, referred to the 
increase of cotton production in new areas within the British Empire, 
which had risen from 72 600 bales in 1917 to 178 000 bales in 1923. He 
expects further increase in 1924, and “ sees no reason why the progress 
should not be accelerated if we can only get the transport required to 
move the crops promptly 

Mr Jackson fully realises (a) that new cotton fields must be the out¬ 
come of scientific supervision, seeing that such supervision has been the 
main factor determining the progress made during these six years; 

(b) that scientific cotton growing is capable of considerable extension 
and development; 

(c) that the general question of transport is very pressing and likely 
to become even more acute as further extensions take place. 

He concludes by indicating that the time occupied in transit is of 
the essence of the problem. 

The following notes deal with the four points raised in Mr. Jackson's 
address, points which are no less applicable to the cotton production of 
other nations than to the cotton fields of the British Empire. 

In the first place, it has become apparent to those who are engaged 
in developing cotton growing in new areas that the work is really of a 
scientific character, calhng for thorough preparation at every stage, be- 
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gitxuing with the selection of seed, continuing throughout t.he period of 
development, and coiicluditig with the ginnery, the cotton press, and the 
despatch to market or factory. The fact that the Aniciicati negro, wlio 
has no pretensions to scientific knowledge, is the grower of mote than half 
tjie world’s annual yield of cotton, does not in the least dis}>rove tlae liighly 
technical nature of cotton growing outside America* The negro has a 
long tradition of cotton growing ; he has karnt from his earliest }X‘ats the 
peculiarities of the American cotton crop, and he is unlikely omit any 
necessary detail of liis work, though it is, in the nature of things, iinpossihle 
for him to improve on his present somewhat rough and wasteful methods* 
The Agence Economiqua tie VAfnque Occidentak frangmse states that the 
German Government of Togo attempted to raise cotton under American 
negro management but quickly abandoned the scheme, as the negro was 
useless, outside his own Southern States. 

The Indian cotton-grower again, has seldom really proved success¬ 
ful in improving the quality oi his crop, despite official eiicouragenieiit; 
attempts to estabhsh a satisfactory staple aie only now bearing fruit, and 
chiefly in the Punjab settlements, where organised scientific supervision 
is practised. 

M. E. Eaplae, writer of an article on Cotton Production in the Bel¬ 
gian Congo, may be quoted in support of the main argument* After de¬ 
claring that cotton in the Congo, as is generally the case with tropical 
countries, is a crop adapted only for native labour, proceeds to show how 
the European planter may find a remunerative occupation in cotton grow¬ 
ing if the following conditions are observed* He should begin by selecting 
and clearing his ground, perhaps 1250 acres (500 hectares) in some part 
of the vast region of the Congo, keeping to the districts where it has al¬ 
ready been found that cotton will flourish. In the first season he should 
clear only half the area, and for this purpose the work of about 300 natives 
will be requited in the course of six months : the conclusion of the period 
should coincide with the proper moment for planting selected seed, which 
is easily obtainable in the Belgian Congo. After the planting, all the 
weaker plants appearing where a sowing of five or six seeds has been 
riiade should be thinned out* At the same thxie the first cultivation 
or cleaning is carried out, to be succeeded at the proper time by two 
further cleanings, as the plant grows, and approaches the flowering stage, 
tlitec or lour months after sowing. At the end of this period the bolls 
begin to open, and picking commences. This must be carried out system¬ 
atically, each row of cotton bushes being visited every ten days, until the 
yield of all the successively maturing bolls has been gathered* 

It has been mentioned that the clearing of ground requires 300 
natives who are fairly expert at this particular branch and would require 
only such supervision as is necessary to keep them at work* But for 
sowing, thinning, cleaning and picking, the native is not sufficiently ^killed 
and requires constant instruction and supervision* One Belgian writer 
remarks that the ordinary native of the Colony is about as amenable to 
control as the wild antelopes of the country. To ensure any sort of sue- 
ecssi therefore, the intense and continuous supervision by the European 



CKOPS TOMPE)KAX:i$ AND ^TKOHCAI, COUNXBIE^S §93 

is essential at the special times indicated. Between the various opera¬ 
tions, there are periods of quiescence : but the planter will do well to pay 
constant attention to his cotton fields. He has to be on his guard against 
insect enemies, wild animals and perhaps locusts, which require prompt 
conliol measures, and that without intelhgent help from native sources* 
Similar vigilance is also necessary at the ginnery, and in pressing bales. 

M. lyeplae considers that the place for the gimiery is the centre of the 
500 hectare plantation, so that the transport of the seed cotton can be 
carried out cheaply. Such a convenient arrangement may not always be 
practicable, but it is clearly one of the points that should be included in 
an ideal scheme of scientific cotton growing M. Beplae's scheme provides 
for two machines of 50 saws each, with an output of 10 to 12 bales of lint 
per day, thus in two months dealing with the entire crop of which the yield 
expected is 200 kilogrammes of hnt per hectare from 500 hectares. M. Be- 
plae, as already stated, would clear of forest, etc , only 250 hectares in 
the first year, and the other 250 hectares in the second year, and would 
then continue cropping the same land, keeping 250 hectares under cotton 
each year, and making rotations on each plot with various other crops, 
such as will provide green manure for the cotton fields, where cotton 
seed can also be used as a fertiliser. Maize may also form a useful 
catch crop 

The article concludes with a warning, or reminder. In the writer's 
view there is distinct danger in the fact that cotton seems to grow so easily. 
Hence it is often assumed that special knowledge is unnecessary and that 
consequently the supervision may be safely entmsted to any trader or 
farmer That this is a misconception soom becomes evident, for an annual 
crop, such as cotton, if not well cared for, gives no result at all, and the 
capital outlay is quickly dissipated. The energetic and capable scientist, 
with experience of cotton growing in a tropical country, is an indispens¬ 
able agent, if success is to be obtained, at any rate so far as the Belgian 
Congo IS concerned. 

The account of the cotton crop in the Belgian Congo, as given by 
M. Beplae is partly hypothetical in so far as it relates to any e:^ensively 
organized scientific production in that country. There is, how^ever, an 
ever increasing yield of cotton in the Congo, and the conditions of climate 
and soil are doubtless quite accurately estimated It only remains to 
establish the organization necessary for proper control on a large scale 
during the period of growth, and to organise transport to the seaboard, 
which can bring the cotton to market with the minimum of delay. It 
IS stated that two months are probably required for ginning, includingpress- 
ing and bailing. Ideally the cotton should reach it destination in another 
two months., There is good reason to suppose that the actual transit 
occupies something like six months, from the plantation to the Belgian 
spinning mills which deal with the whole production of the Colony. Some 
of the cotton grown in the eastern area finds its way across Tanganyika 
Bake and Territory, to be shipped at Dar-es-Salaam, a very long proee^,' 
but doubtless of shorter duration than a transit entirely through the Cougo 
Colony to its own port on the Atlantic. 
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Mr. Jackson's views on the acceleration of p3to,e:iess in new cotton 
areas will be very generally accepted. It may be that the present mimber 
of cotton-growing experts ns hmiled, but ]>ractica! ex]xwience in llie 
cotton field is soon gamed by the traiiu^d siudeitt, and taeililit's for such 
students have been organised ])y the h/injnre Cotton (Growing Corporation, 
and hence a considetable inoiease in the number of thoiottghly expert 
growers may be reasonably exfH.‘ctcd beiore long 

The rrery renumetative piices obtained in tlie cotton mnTki*is lately 
liave naturally enooinaged the desire to glow cotton in many lands; it 
is impiobable that all tliese efforts will be successful, but ptogress in the 
aggregate will doubtless result 

But eveiy new extension of cotton growing is of necessity subor<linate<l 
to the question of transpoit It is not very many years since the sole 
means of carrying cotton to market in West Africa was on the heads of 
pollers, as is indeed still the case in some parts of the interior, though 
there are now railways in existence that vshorten the journey, and jmwide 
less wasteful methods of transit from the up-coimtry centres to the coast. 
It can scarcely be expected that exhortations to grow more cotton in Da¬ 
homey or tlie Drench Sudan, emanating from the Administration, will 
have their full effect until the railway is brought within a reasonable 
distance: there are numerous villages where cotton has long been grown 
for local domestic requirements, and merely a small percentage, if any, 
of the production has been marketed elsewhere. The new line from the 
Upper Niger to the Upper Senegal River has been welcomed by the col¬ 
onists who regard it as a real aid to their efforts to introduce exotic 
species of cotton into the French Sudan for cultivation under irrigation 
methods. The railway not only revolutionises the methods of transit 
for the cotton lint, but facilitates the transport of the engineering plant 
and agriculttnal implements to the cotton fields. 

It may also gradually prove to be advantageous to market the cotton 
seed which up to the present has been used solely as a fertiliser and to 
establish seed-crushing machinery so as to send the oil to Fmncc as well 
as the cotton. 

Economies in these and other directions will do much ti) -ijraniote 
the establishment of cotton growing in Wc\st Africa on a souiitl basis; 
such economies are almost certain to become of vital imporiiince, when 
the piice of cotton again approximates to its former moderate level. So 
long as the European price exceeds one shilling per lb, the cost of trous- 
pojt is not everywhere a particularly important factor, since one penny 
per pound is equivalent to 9.33 pounds sterling per ton, an amount which 
will pay for a good deal of rail and steam transit. The case would, however 
be very different if cotton were to decline to seven pence per lb, the price 
obtained in 1921, which excluded from the markets most of the cotton 
grown where there Was no railway line in the immediate neighbourhood 
of the plantation. 

Reference has been made to the means of commumcation in parts 
of West Africa and in the Congo, but in other African cotton fields the 
development of transport has been more marked, though as a rule at a 
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less rapid rate than the expansion of cultivation, I/ast year the crop 
in the Kassala province of the Anglo-Egyptian Sudan was still carried to 
the coast on camel-back, to-day all the transport is by rail, and a scheme 
is under consideiation for the further extension of the line, through rain- 
fed regions, where cotton growing has already begun to be important. 

The railway system in ISfigena, which is already linking up places 
hundreds of miles apart, is in process of further development through 
a country well suited for cotton, while thousands of bales are already 
grown under scientific supervision wherever transport is available. 

Nyasaland and Rhodesia aie in process of obtaining similar access to 
the sea through the port of Beira, though their great nver, the Zambesi, 
has proved to be a hindrance rather than an aid to development 

Uganda however affords the most notable example of the benefits 
of a transport service. The Uganda railway from the coast at Mombasa 
lies wholly within the Colony of Kenya and, though it reaches the shores 
of Take Victoria Nyanza, the existing railway wharf is still some way from 
the boundary of the Uganda Protectorate Under the guidance of scientific 
experts, however, and with a sagacity and perseverance not to be found 
among neighbouring peoples, the Buganda set to work some fifteen years 
ago to grow cotton, and their country now yields 100 000 bales from a 
little under half a million acres. Without the railway even a beginning 
could hardly have been made; today the Uganda cotton crop is worth 
nearly three millions sterhng, .and the railway is now on the way to pros¬ 
perity. 

Further developments bringing railway facilities into Uganda proper 
are being planned and will give access to a larger area of cotton land in the 
Protectorate as well as in the neighbouring Colony of Kenya 

The need for increased cotton production is fully admitted; this 
need can only be met by increasing transport facilities from regions suit¬ 
able for production; whether in Africa, Brazil, Argentina, or Australia, 
the problem is the same, though naturally to some extent affected by 
local conditions, 

l/ostly Mr. Jackson lays special stress on the necessity for having 
the transport required to move the cotton crops promptly 

It should be noted that the Uganda railway is a single line and has only 
within the last year or so provided a fair number of passing points or 
sidings. Bike other enterprises of similar character it suffered in efficiency 
from its immediate success, and the traffic rapidly became too heavy for 
its resources. The Uganda cotton has to be put on board Bake steamers 
or other craft after being brought down from the ginnery, there are delays 
at nearly every stage, and the most serious at the railway wharf. Hende 
it is not surprising that the transit of the crop to the seaboard covers 
many months of the year. These conditions involve much uncertainly 
and actual loss for all concerned. The ultimate buyer, whether in 
Bivetpool or in Japan, requires to know when he may expect delivery 
of his order and can afford as a rule, to give a better price if he is satisfied 
on this point. Cotton if delivered to the spinner in August may be worth 
much more than if it reaches the mill in November. In the current 
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season the cash difference in favour of delivery in the earliet month has 
been about three pence per lb*, or six pounds (£(>) per bale, luckiding 
interest on the valtie, reckoned at fifteen pence per pound in 1 Uganda. 

The time piobleiu has already been nienlioued in connection with 
the long transit to the seaboaul llitoiigh the Belgian Congo, where the 
ttatisicr lioni sail to river and vice Vi‘tsa is a feitile source of delay : it 
may also be noted as of much ituportunce in Jirazil, where railways do 
not yet reach some of the best cotton land, nor even all of tlu^ old es¬ 
tablished plantations. The time problem is also iinporlani in respect of 
possible new extensions in Nigeria, Rhodesia, Nyasalaiul and particularly 
in South Africa, where several promising cotton areas ate at a considemble 
distance from the existing railways. It has also to be taken into acemtuf 
in connection with the development of cotton growing in Argentina and 
Paraguay, which are mainly dependent on their rivei navigation for trans¬ 
port from the tropical cotton fields to the distant seaboard. At times the 
upper reaches of the Parana are too shallow for any but light craft traffic 
and there, are often long delays* 

P^acilities for the transport of cotton may be misused, and in con¬ 
sequence a partial control of certain internal movements of cotton in India 
was established by the Legislature in 1922-33. One of the main objects 
of the Indian Central Cotton Committee has been the giving effect to this 
legislation, A whole series of abuses which have done much to spoil the 
good name and lower the value of Indian cotton can now be checked* In 
the past, short staple cotton, waste and stained cotton have been transport¬ 
ed by rail to areas growing longer staple, fox mixing purposes* FuUy 
pressed bales have been sent to stations with a good reputation, for sub¬ 
sequent despatch under a false description to Bombay. Indian cotton is 
largely marketed by territorial description and it is therefore necessary 
to protect areas growing the better qualities. The profits made by un¬ 
scrupulous middlemen are much less than the economic loss sustained by 
the grower and the spinner. 

Iffie areas protected in 1923 by notification under the Act of the lA'gis*- 
lature are Southern Gujerat, the Soutliern Division of the Ikunbay Pres¬ 
idency, the Central Provinces, Berar and the ** Cambodia cotton <Hstrict 
of Madras* Contiguous Indian States have adopted the procedure atul am 
acting in concert with the Cotton Coimnitte* Rail transport of cotton iuio 
the protected areas is prohibited. 

Some aspects of the problems of scientific cotton growing and cotton 
transport which are so intimately connected have been sketched above. 
In conclusion it may be added that in localities where owing to material 
or financial causes efficient transport cannot be provided, it is clearly 
useless to imtiate or to develop scientific cotton production. In areas 
’where good cotton cannot be produced, one of the inducements for the 
improvement of transport is absent. There are other agricultural crops 
that cannot be developed for want of transport facilities, but very few of 
them with the exception of cotton, can realise a price which is sufficient 
to gttarantee success alike to the grower and the transport agent* 

It also follows that new cotton fields should produce oiriy the best 



CROPS OP XBMWIUPP AHB ^ROPICAX COtJNTRlPS 8^7 

quality obtainable ; the transit charges are the same for the lower grades, 
and good quality cotton can always command a larger circle of buyers, 
in healthy conditions of competition. J. H. H. 

920. Cotton Experiments. 

O'KKnny, J. F, and COWARO?, R.. Bulletin Ko. 2xg pp. ii, tables 10. 
Alisstssippt AgricuUural Experim&nt Station, Mississippi, City. U S A., 1924. 

The article gives an account of experiments carried out with the object 
of supplying information of immediate value to the cotton grower. 

The data obtained from six types of cotton grown at the Central Sta¬ 
tion are as under: 


Founds of Lint Cotton per Acre. 


Years 19x9 to 1923 

Cook 

Cleveland 

Trice 

Miller 

Delfos 

Express 

Five Year Average . 

Average Value {Dollars) . . . 

Average length {inches) . . . 
Average Lmt Percentage. , . 

3819 

107 85 
7/8 
37-7 

3746 

IIO.X<| 

15/16 
34 8 

364.6 
126 07 
11/16 
306 

334-7 
lo^ 44 
11/16 
33 3 

350.9 

131 63 
13/16 
315 

309,0 

11370 

13/16 

31.3 


Further tests were carried out on standard and new varietiofs, on clay 
loam and sandy soils, 

A comparative experiment with four nitrogenous fertilisers gave the 
following results: 


Fertiliser 

Increased 

yield in seed cotton 
(lb. pes acre) 

Increase of value (in 8) less 
cost of fertiliser 

t92X 

1 

1922 

1924 

192X 

1922 

1923 

Average 

Ammonium Sulploate. 

154-7 

9r.« 

208.8 

5.51 

20 14 

20 II 

15 25 

Sodium Nitrate. 

187.0 

88.0 

270 3 

6.78 

18,56 

26.48 

17.27 

Calcium Cynamide, , . ... 

173-5 

636 

228 0 

6.8a 

1307 

22.89 

14.26 

Cottonseed Meal. 

4-7 

46 2 

11S.4 

3.25 

6.53 

7.64 

366 


W. S. G. 

921. Cotton in North Brazil (1)* 


Frarsr, a. S. (General Secretary, International Federation of Master 
Cotton Spinners and Manufactures Association), pp. 122 4* s:xxvni. Man¬ 
chester; Taylor Garnett Bvans& Co 1924. (Preface by Miguel Calmon, Min- 
ister of Agriculture, Commerce and Industry). 

The report of the journey through the States of Cear 4 , Maranhao and 
Para, together with a synopsis of the whole of Brazil's cotton potential- 

(t)SeeR, 1921, No, isao, R. i9»2, pag 6 930 and No. 8a8, and R, X9a3 pag^ 1124. {Ed^y 
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itiesgiwsacompreliciisive account of the cotton growing and ineTchaniing 
conditions throughotxt the State. The report is nnpaiiial and is writknr 
priniarily to give imiortnation to the meniberh of the International Cot¬ 
ton hVderalion and to stiunilatc the geiteral iiileiest in Bia/adian colion 
both in l^urope and elsewhere. Inionuation was obtained thti>ugh 
inspection of fields and ginning factories in each distiicl, and peisotuil 
contact with growers, ginuers and merchants. Developments are piopos- 
ed in connection with seed vSelection and production of pure seed and 
the tnarkelittg of produce (establishment of exchanges and employnicnt 
of qualified graders) There is ample evidence of the suitability of cli¬ 
mate and soil conditions in the high yields already obtained under the 
most elementary conditions of cultivation. 

The opening chapter gives a graphical survey of the world\s cotton 
production and consumption, and future possibilities, with a discussion 
on the existing advantages in Brazil. The following chapters deal with 
the separate States from the standpoint of topography, climate, com¬ 
munication systems, natural resources, economic possibilities, and special 
observations on cotton (varieties, seed-farm organisation, ginning, baling, 
export, spinning and weaving mills), A chapter is reserved for a descrip¬ 
tion of the Brazilian public works against drought, and deals with the 
enormous reservoir consructions either projected or already completed. 
The work, closes with a general discussion as to the potentialities of the 
various cotton zones in Brazil. M. If, Y, 

922. Fibre Production; Sisal Hemp. 

GotmniNG Br. B. (Superintendent of Investigations, Imperial Institute, 
Bondon). Tropical Agriculture, Vol. i. No. 9, pp. X40-142. Trinidad, 1924. 

The author gives a brief historical account of Sisal hemi> (Agave si- 
salana)f and the annual production of the fibre in Mexico. An account is 
then given of the efforts which have been made to establish sisal hemp etil- 
tivatioii within the British Empire, together with an indacalioii of tlui pre¬ 
sent position and prospects of the industry in each of the following coun¬ 
tries : Tanganyka, Kenya Colony, Uganda, Nyasaland, Zanzibar, Mauri¬ 
tius. W. S. Ck 

923. Two Useful Castor Oil Varieties in Sicily. 

BnuNO, F. Su due varieta di ricino coltivatc nel R. (htirdino Coloinale 
di Palermo. VAgricoUura Colomale, Vol. XVIII, 7, pp. 229-233 bibliogra¬ 
phy. Florence, 1924. 

In view of the increasing demand for castor oil from the medicinal 
and industrial standpoint, experiments have been made at the R. Oiat- 
dino Coloniale,^ Palermo (Sicily), to test the economic value of the two 
varieties, Ricinus communis var. microcarpus and R, communis var. 
, Rmlmdmsis, Details of cultivation are given, and of the analysis of the 
'i plant. It appears that the first named variety is superior to var. Bai-* 

\ I 
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lundensis as regards lugher oil content 60,50 to 54.29 % (ether extrac¬ 
tion) , more compact growth, 1.05 m. to 4,50 m. 

In Southern Italy, where the castor oil plant is a perennial, it is re¬ 
commended to extend the cultivation of this variety, as it is of undoubted 
value. This applies also to the Itahan colonies, in Eritrea and Somali¬ 
land Reference is made to the value of the stems for fuel and of the 
steamed leaves for forage purposes. M. E. Y. 

924. Batiputa ’’ {Qomphia, parviflora)^ an Oleiferous Plant of Brazil, 

BomingueS, a. O Batiputd. Brasil agrtcola. Year X, No. 112, pp. 114- 
it5 Rxo Janeiro, 1924 

Gomphia pamflora is a shrub reaching the height of 2.50 m -3.50 m, 
which grows wild on the sandy soils ('' taboleiros ”) of the States of 
Parahyba, Pernambuco, and Pio Grande do Norte in association with 
the mangabeira " {Hancorma speciosa), cajueiro bravo {fiuratella 
ammeana), etc. 

The author has proved by his own experiments that the plant can be 
raised from seed if the latter is sown on suitable sandy soil, but the seeds 
require more than 30 days to germinate. 

The oil extracted from the fruits is edible and is also used for medicinal 
purposes by the people. The author only succeeded in extracting 2 % 
of this oil; but as much as 20 % is said to be obtained. The oil has only 
been extracted from the pericarp so far, no attempts having been made to 
express it from the kernels The fruits are washed, boiled in water and 
ground to a paste in a mortar. 

The paste is then washed and diluted with water after which it is 
warmed in a caldron exposed to direct heat. The melted oil rises to the 
surface and is skimmed ojff, being already clear and ready for use. 

The following data were obtained from analyses of the oil made at 
the “ Servigo de Inspec9ao e Fomento agricolas'' : density 0.910 — re¬ 
fractive index at i6<^C i 4615 — Kottstorfbr index 197 12 — Iodine 
index 70.02 — Crismen index 90.31 — Acidity 12.4. 

By cultivating batiputd at would be possible to turn to good ac¬ 
count 900 thousand hectares of sandy land in the State of Parahyba 

F. D. 

925. Salvia Sclarea as an Oleaginous Crop. 

Cavara, F Ea Salma Sclarea, E. quale pianta oleifera, BoUeitino della As- 
sociazione Itahana pro pianie medictnah, aromaiiche ed alive uUh e della Socield 
Orhcola di Lombardia, Year VII, No 7. pp 117-IT9, figs I. Milan, X924, 

The value of Salvta Sclarea E. as an aromatic plant has been recognised 
for some time past, but insufficient attention has been given to the oil 
content. 

Specimens were sent by the author for examination at the " Eabo- 
ratorio di Chimica Fannaceutica e Tossicologicaat the University of 
Naples, and the results indicate the economic possibilities of the exploi¬ 
tation of this plant for oil purposes. The characteristics may be sum- 
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marised as follows average size 2 mm,; moisture 8 75 % ; oil extracted 
with a mixture of petrol and ethyl ethers, light yellow tint with ati 
agreeable taste and scent: specific gravity at iS^C, 0,93; refractive index 
at 150C. 1481; solidifying point of fatty acids, 8«-rc>^C.; melting ]K>mt 
ioo-i 5 < 5 C ; saponification value 192.82, iodine value 141.2; it is evssentially 
a drying oil. 

Although no yield can be expected the first year, by removing llie 
stems directly after seed production and irrigating at the same lime,nti 
abundant inflorescence may be expected the following season. On light 
deep soils, irrigation may not be necessary during the spring and summer. 

M. L. Y. 

926. The Tanning Value of Indian Myrobalans. 

I PmoRiM, J. A, A. Report on the Tan Values of Indian Myrobalans and 
Burma Termtnahas. Forest Bulletin, Ho. 56, pp 1-2, tables 2. Delhi, 19^24. 

II The Characters of Indian Myrobalans BulUhn of the Imperial XmtUulB, 
VoL XXII, Ho. 3, pp. 133-134 + tables lyondon, 1924. 

I. — These investigations ate divided into two sections, the first 
deals with Terrmnalia fruits chiefly myrobalans and the fruit of T. Cite- 
hula and the second with the products of various Terminalia species, exclud¬ 
ing the fruits, and all obtained in Horthem Burma. Full analysis-summaries 
are given with figures of calculated yield of extract of tannin and the sam¬ 
ples in Section i classified according to the highest proportion of flesh 
to stones; tannin content; yield of extract; greatest suitability for use 
in extract manufacture, e the highest proportion of tannin to soluble 
non-tannin. In section 2 the analysis includes leaves, twig bark, bole 
bark, cortex of bole-bark, and wood, 

II. — Report of the examination of different Indian varieties of My- 
robalan, chiefly T Chebula, to determine the relative values, and whether 
this is due to variety or to locahty or other climatic causes. A variation 
from 20 to 49 % tannin was found in fruits containing 10 % moisture 
which indicates the importance of these determinations. It is ]iropo,sed 
to extend these investigations to samples from various localities with a 
view to establishing the average quality and commercial value. 

M. Iv. Y. 


927, Tannin Investigation of some Burmese Blpterocarps^ 

FmORiM, J. A. Ind%m Forest Records, Vol. X, part IX, pp, 167-189. 
Delhi, 1924. 

^ The author deals with six species of DipteromrpuSt viz,, Bop$a odomt$ 
Fentacme smvis (ingyin), Shorea oUusa (tidtya), D. turbinaim 
(Eanyin-ni), D. tubmulatus (in), and£). alaim (Kangin-byu), A summary 
table of results is given showing the tannin percentage obtained from the 
leaves, bole-bark, cortex of branches and average bole-wood, 

Z), turUnaiu$t D. tuberculatus and D, ahtm did not yield satisfectory 
results, W* S* O, 
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928. ladian Gums audt Resius. 

BXJ^fX, N. B. Industrial India, Vol. Ill, No. 12, pp. 547-548. lyoudoii, 
X924. 

The author draws attenliou to the gums and resins of India, a class 
of vegetable products hitherto neglected, but which, by the adoption of 
proper methods might have a much larger output. 

Gums are distinguished as soluble, partially soluble and insoluble in 
water ; all three classes are found in India. 

The chief gums are described with their local and Batin names, divS- 
tricts where found and uses. Amongst those mentioned are Acacia amhca, 
A. Catechu, A, Senegal, Anogeissus latifoUa, Pterocarfus Marsupium and 
Buiea frondosa. The hog ** gums include Cochleospermum gassypium, 
the best Indian substitute for gum tragacanth. The odoriferous gums 
are represented by Boswellia serrata, Commiphora mukul and Shorea ro- 
husta The resins include Valeria indica, Hopea odorata, Canarium strictum 
and the pine-resins from Finns excelsa, P. longifoUa and P. Khasya, 

Allusion is made to the adulteration of gums and resins which is now 
practised. 

The author points out the necessity for the scientific study of these 
products, W. S. G. 

929. The Uha Cane and its Yield of Sugar in Porto Rico. 

D0MINCUK55 P. B. The Iniernaltonal Sugar Journal, Vol. XXVI, No. 307 
PP- 379-380. Boiidon, 1024. 

In Bulletin No. 28, (printed in Spanish) of the Insular Experiment 
Station, Rio Piedras, Porto-Rico, the author gives a full account of the 
Uba cane in that island, especially as regards its juice and milling 
qualities. The average of juice analyses from several hundred returns 
is as follows; — Brix 17 68, sucrose 15 51, purity 87.72 ; the plant cane 
is inferior in these respects to the ratoons. 

The author is of the opinion that the Uba cane cannot take the place 
of the standard canes of Porto Rico, owing to the lower sucrose content 
of its juice ; but the variety may be grown on the poorest soils, and has 
important immunity qualities, hence could be used to increase the total 
output of sugar from the island. , W. S. G. 

930. Coffee in Brassil and Abroad. 

Ramos A. (Escola PolytecbnicadeSEo Paulo) O Cafino Brasil $ m Estran^ 
geiro, p. VII + 645, tables 42, bibliography. Rio de Janeiro, Pap. Santa 
Helena, 1923. 

In addition to much general information respecting coffee, this work 
incorporates the results of the authors* studies and practical experience 
during 50 years* management of coffee plantations in various parts of the 
world together with a number of facts obtained from the different works 
mentioned in the bibliography. 
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Coffee is here treated of from the historical, botanical, cultural, indus¬ 
trial, commercial, hygienic, and legislative points of view The analysis 
of the most impoitant questions is followed by a summaiy of the present 
state of affairs and a forecast of the future of coffee-cultivation. 

The following list of the headings of the chief chapters of the work 
give some idea of the ground coveied: 

I. Geographical distribution of coffee Plistoriciil observations. 

II, The coffee hush, chmate and soil. Botanical dcsciiption of coffee 
Chemical composition and weight of the green parts of the plant and 
of the fruit. Adverse conditions and enemies, insecticides and fungicides. 

Ill Braz%han coffee. Historical information — Distribution of coffee 
growing — Production in the State of San Paolo — Study of the soil ini ended 
for coffee plantations — Preparation of the soil. Planting — Cultuial ope¬ 
rations — Yield and unit production —• Distribution of coffee plantations 
in the State of San Paolo — Treatment and preparation of coffee {moist 
method) — Drying and desiccatois — Dry method — Preparation of 
parchment coffee and the machinery used. Cost of production in San 
Paolo — Organisation of coffee cultivation in San Paulo •— a Patfonato 
agricola o and labour contracts — Coffee cultivation in the States ot Minas, 
Rio de Janeiro, Spiiito Santo, Bahia, Parana, Pernambuco. Supplementary 
information respecting the Brazilian States in which coffee is cultivated. 

IV. Coffee production outside Brazil Centres of production (Mexico, 
Guatemala, Salvador, Nicaragua, Columbia, Venezuela, and Porto Rico)* 
Coffee-growing in the Dutch Indies. 

V The world's consumption of coffee, 

VI. Supplement. Manuring coffee in San Paolo (Dr. BOTOMio and 
D GiiANATo). Coffee in food hygiene (Dr. Geakato). 

VII Coffee trade. Its importance and the development of new methods. 
Influence of middlemen in development (Dr. Db Miranda Jorpao). — Tlie 
coffee-trade in Santos (A.Vbioa) operations on the market of Rio Janeiio. —- 
Manipulation of coffee in New York, New Orleans, San Francisco and on 
the European markets — Coffee-Exchange and trade methods. 

VIII. State Intervention ^n the coffee trade. 

IX. ** Fazendas" for coffee cultivation (Dr. G. Maistrtoi4,o) — lUTect of 
frosts, winds, and drought on the life and productivity of coffee^; nieasutes 
to be adopted to prevent, or lessen injury from any of the above cutises 
(Bx. E. Ferrbira Ramos). 

X* Summary. Forecast Conclusions. Valuation of Coffee. Stutihiics, 

XI. Coffee trade and consumption in 1923 (in collaboration with the 
Trade Department of the United States) h\ D. 

931. Manuring of Tea* 

^ I. Cooper, H. R. Rotation of Manuring, Quarterly Journal of the Indian 
Tea Association, Part II, 1924 pp. ii*"ii8. Calcutta, 1924. 

11 H. H. Trial of Nitrogenous Manures on Tea. Idem, pp. 91-98, 

tables 4, bibliography. Calcutta, 1924, 

I. A single application of manure may give a very small increase, but 
if continued for several years the manured area improves and a paying 

im 
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increase is obtained. In the case of tea, the increased yield is produced 
from bigger bushes with a larger number of shoots, a residual effect is 
produced which can only be ascribed to the fact that a better bush has been 
formed by the previous manurings. 

The main requirement of tea is nitrogen, which should be applied every 
spring, when growth is rapid, but sufficient potash, phosphoric acid and 
lime must also be given and the supply of organic matter must be main¬ 
tained. To meet the latter requirement an average of one ton per acre per 
annntn of cattle manure should be given, or a green manure crop should be 
grown and hoed in. 

The following is a satisfactory 5 year manurial rotation: 

а) Slaked lime 10 mannds ; cattle manure 5 tons per acre. 

б) 40 lb. i)hosphoric acid fertiliser on seed bed for green crop. 

c) Mixture to provide 30 lb. nitrogen and 20 lb. potash per acre to 
be dug in round bushes. 

d) 40 lb. phosphoric acid per acre; boga medoloa {Teplmsta 
purpurea) to be sown in hedges and trimmed as required, Mixture as in c) 
to be dug in round bushes ; 

e) Mixture as in treatment c) dug in round bushes and ** boga me- 
deloatrenched in. 

The cost of the manures suggested, at present rates, would be about 
Us, 22 per acre per annum, not mcluding cost of application. 

II. The article describes a trial of nitrogenous manures which has been 
in progress for four years at the Tocklai Experimental Station, on 18 plots 
planted one year from seed in 1916, plants collar pruned in 1918, unpruned 
in 1919 and plucked for fertility records until May 1920, when the first 
manures were applied, as shown in the following table 


Manute« 

Yield of Tea in mannds pet acte 

Percentage 
increase or decrease 
on Control 

Ipso 

xpax 

xpzi 

1933 

Total 

4 years 

Control.. * . . 

9.58 

7.7 

7 97 

8.67 

33 . 9 « 



Kitrate of Soda. 

10.55 

8.1 

9.40 

12.00 

40.05 

+ 

18.07 % 

Green Memuire. 

xo.oi 

84 

8.45 

10.22 

37-08 

+ 

9.31 » 

oilcake. 

0,86] 

7 ‘^ 

8,95 

10.50 

36.91 

+ 

8.81 » 

Sulpkate of Ammonia . . . 

to.24 

7^5 

Sog 

10.04 

35.87 

+ 

575 » 

Simm . 

9,55! 

^.5 

7.76 

9.00 

33 - 8 * 


0.32 » 


Ho manure wa«t applied in 3:921, in order to test the residual effect 
of the 1920 applications. 

It will be noted that the good yield produced by nitrate of sbda was 
maintained; the increase on the green manure and oilcake plots was not 
doubt partly due to the addition of organic matter to the soil, and the con¬ 
sequent improvement in physical properties. The quick-acting chemicals 
gave a heavy yield at the beginning of the season, whereas the organic man¬ 
ures were steadier yielders and tended to give more leaf in the latter half 
of the season. 










904 


AORICtn^TORAX, INmaOEKCB 


The cost of producing one inaund per acre mcreseoftea over the un¬ 
manured crop, was lowest m the case of green manured and highest with 
sulphate of ammonia, nitrate of soda being midway. The costs would of 
course vary with local conditions of soil and climate. W. S. G. 

932. Trial of New Varieties of Hops. 

I Salmon, B vS (vS B Agtic College, Wye, P)ngland}. Jonrml of In&tiHitc 
of Brewing, Vol XXX, No 8, pp 671-689, tables, 3. London, 192 p 

II, Burgess, a II (S. B Agtic College, Wye, England), Bepotl on Work 
af the Bxpetiinenlal Oast (East Mailing Research Station, Kent), In 1923, 
Ibidem, pp, 695-711. 

I, Sixty new varieties of hops were tested in 1923 as to yield, 
and also subnutted to the opinion of expert hop factors, merchants and 
brewers ; fifteen of these new varieties gave a yield of over i ton per acre. 

Many of the new varieties produced a higher percentage of both 
soft and hard resins than any of the commercial varieties tested. 

Mosaic disease was less pronounced than in 1922, and the commercial 
variety, Buggies, appears to be completely resistant to this disease. 

II. The results of experiments carried out during 1921-1922 by the 

author have shown that no differences in the percentage amount of soft 
resins can be attributed to either the temperature at which the hops are 
dried, the velocity of the air current employed, or the amount of stflphur 
burned during drying. ' ; ’ 

The experiments made during 1923 enabled the following condosions 
to be drawn: 

The time to apply sulphur, in order to secure the best coloured sample 
is during the first two hours of drying. No difference in the rate of drying 
or amount of soft resin is caused by varying the time of application of sul¬ 
phur. 

As was shown in former experiments, the lower the temperature 
of drying, the better the colour of the hops. The ratio of soft to total 
resin is unaffected by variations of temperature ; the aroma, however, 
is affected and the value of samples in this respect decreases with increase 
of temperature. 

, The variations of air speed had no effect on the amount of resins in 
the hops or their aroma. 

* , Experiments were made to study the effect of variation in depth 
of, hp|^ when drying, the extremes being 2 54 iuches and X2 54 inches. 
N6 ^ffierence could be detected in colour and practically none in aronm. 

^ ' W. S. O. 

Kejf/rer/a ZizMiode$. 

‘n dECaoBi, C, D. V. Vetiver Oil. The Malayan AgfionUuml Joumah 
r Nos. 5 & 7 pp. 197-199. Xuala Bumpur, 1924. 

1’*'“ j ■ Roots of the pejsennial grass Vetivera zizanMes Stapf. have been dia- 
to detennine the yield of oil, and valuation testa are clnly reported. 

' Tim yield of oil from fresh, ait dried roots, is estimated at 12-14 of 

- ' i»s»T*»a3, , , . ' ' , ' ' ' 
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from I ton of roots, corresponding to about 6-7 lb. oil per acre per crop. 
The dark greenish brown oil obtained, has a good aroma and is of a nor¬ 
mal character. It is used exclusively in the preparation of compoimd per¬ 
fumes, as it acts as a useful fixer '* for more volatile essential oils. 

As regards the plants, the grass appears to flourish best on light soil 
but will not thrive under shade It is found also on rich marsh land. Root 
development is stimulated by frequent cutting of the grass. The oil con¬ 
tent increases up to flowering time, and roots should be collected accord¬ 
ingly for distillation. M, I/, Y. 

934, Tarchonanihus camphoraius L. and its Essential Oil, 

DE Stefanis, C. Sui Tavchonanthus camphoratm e suUa sua essenm^ 
BolUihno d% %nfovmaztom economtche del Mimstero delU colome, Year XIII, 
No. I, pp 37-39* Rome, 1924 

Tarchonanthus Camphoratus I/, belongs to the Compositae and is in¬ 
digenous in Abyssinia, Enthrea, and Somaliland. It is a small tree with 
hairy leaves having a strong aromatic smell; its branches when young are 
covered with felt. The wood is used locally in the manufacture of musical 
instruments. As regards the morphological characters of the plant, it 
may be noted that the older branches are woody, cylindrical and brownish- 
grey in colour, whereas the younger, stiU herbaceous branches have a 
distinctly stellate shape in transverse section, the white star standing 
out clearly against the woolly felt that covers the branch. The lower 
leaves have short petioles, but the upper ones are almost sessile, they are 
10-12 centimetres in length and 2-3 cm. broad. Most of the leaves are oval 
being lanciolate-acuminate at the apex, entire, with prominent middle vein. 
When crushed, the leaves emit a strong smell of camphor. Tarchonanthus 
has proved on chemical analysis of dry matter to contain: water 13 35 %, 
total nitrogen 2.16 %, ether extract 3.75 %, essential oil 0.107 %* i^^cipure 
ash 8.53 %. The ash contains silica, phosphorus anhydride, sulphur anhy¬ 
dride, sesquioxide of iron, manganic-manganous oxide, calcium, magne¬ 
sium and potassium, 

The essential oil is obtained by steam distillation. Whether it can 
be used for industrial or medicinal purposes can only be decided by fur¬ 
ther researches. A. C. M.* 

935. Factors which influence the Nicotine Content of Tobacco grown 

for use as an Insecticide. 

Tha^tchEr, R. W., Streeter, L. R., Coi;i;msoN, R. C. Journal of Anmi'cm 
Society of Agronomy. Vol. XVI, No. 7, pp. 459-466, tables 5, bibliography. 
Geneva, K. Y,, 3:924, 

Former investigations of factors influencing the nicotine content of 
tobacco have usually had the end in view of reducing the nicotine content 
so as to improve the smoking quality of the leaf. The authors* studies had 
the opposite aim and their work has shown that the nicotine content of, 
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any particular variety of tobacco is largely influenced by tbc food supply 
and climatic conditions under which it is grown. 

The discover>^ that the species Nicoilana rustica generally contains a 
much higher percentage of nicotine (about 3 : i) than the varieties 
N tabacum, commonly grown for smoking purposes, has .suggt'sted tlu' pos¬ 
sibility that the foimer species might be giowti especially hn use us an 
insecticide 

Three species of N rustica when grown in cultivated rows showed an 
average of 4.17 % of nicotine, as compared with 2.54 % when stiwn hfoud- 
cast, without summer cultivation. 

The available nitrogen in the soil is probably the most jifflent factor, 
so far as the food supply is concerned, in influencing the nicotine content 
of tobacco. W. S. G. 

936. Tobacco Cultivation in Palestine. 

Commercial Bulletin, Department of Customs and 2 >ade* Govermtteni of 
Palestine, Vol. V 57»PP- 287-294, tables 4. Jerusalem, T924. 

Since 1921, when the Palestine Government abolished the monopoly, 
cultivation and trade in tobacco has considerably developed. In x^iU the 
area covered was 1779 donums (i donum « 0,23 acres) and rose to 5122 do¬ 
nums in 1923 The report reviews the varieties grown (which include Ma¬ 
cedonian, Anatolian, Kavalla, Havana, Seres, Samsuni) and the interest 
shown by cultivators who have adopted scientific methods of drying; 
the local consumption and e^qiort figures ; possible markets for the surplus 
Turkish tobacco; output of the four factories; transport routes* It 
is considered that the export trade will be increased to a large extent dur¬ 
ing the next few years; a co-operative movement has given an impetus 
to improved methods oi production, curing and storage, M. Iv. Y. 

937, Recent Experiments with the Opium Poppy, and Methods of 

Extraction in Italy* ’ 

CA.VvinA,, F., and CnisroNi, A. ISTuovi risultati della coltura del Papa veto 
da oppio nel R. Otto Botanico di Hapoli Atii del R IsUhito d'lncnmii^immuto 
M JSiapoK Series VI, Vol. hXXVI, Part i, pp 14, figs. 7. Naples, 

The authors Jiave previously diawn attention to the possibilities of 
cultivation of the opium poppy {Papaver sommfenm) in vSouthiTu Italy {%) 
and this is confinned in the present article, A desciiption is given of 
the methods adopted in the Botanic Gardens at Naples witli llie white 
variety P. sommferum, and the process of extraction employed. A com par- 
4 son is, made between the morphine content of the Italian opium and 
that of other countries, and between the relative value of white and black 
varieties The black poppy gave a maximum of X4.20 % niophme com- 

(i) Cavajra F and Carsxom A. coltivaaione Papaver smmferum h. ad 

Otto botamcQ di NapoH, AUt del C(m$m$Q J^mionak per U Industrie Smitane 
Kapjea, 1924, 
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pared with 12.04 % for the while, and it is proposed to test the value of 
a cross between these two types, bearing in mind the advantages attached 
to the white type as regards size and handling. 

3 i:s:periments with different lorms of fertilisers and manures were made 
and the variation m morphine 3deld was found to be negligible. The super- 
phosxihate and stieet sweepings gave the best results (11,31 % mor¬ 
phine) and the calcium cyanamide alone, the lowest (7.95 %). As 
regards the effect of time of collecting the latex, it was found that the 
maximum was obtained in the morning and the minimum in the evening. 

Owing to the difficulties attached to collecting the latex, a new method 
has been devised which has evident advantages. This consists of four 
Gillette blades embedded in a rectangular piece of cork, and placed pa¬ 
rallel and at an equal level By this means, four parallel cuts are 
made identically and much time is saved. This compared favourably 
with the lancet method frequently used. 

The authors report in the appendix further results obtained dtumg 1924 
with manures, and the tables indicate the value of nitrogenous manures, 
(9 ^5 % moiphine), and of superphosphate and calcium cyanamide (9.80%) 
with i>ercentage of ash comparatively low. Observations were made on the 
effect of shape of capsule on the ash and morphine content. Of the ovoid, 
conical and “ turban " shapes, the highest seed production was obtained 
from the two last types and also the ash %. although the ovoid capsule 
gave the highest morphine %. An experiment was made to test the com¬ 
parative value for seed purposes, of seed taken from a capsule treated for 
latex extraction, and seed from a whole: capsule. Results indicate the 
higher percentage of moiphine in the latter case and consequently the 
importance of leaving a certain number of capsules untouched, to be 
reserved for seed, 

M. L. Y. 

938. ** Canudo do pito (CArpotrocAe brasijfiejitsis)^ a Plant with 

Anti-Leprosy Properties- 

Ex>WAnx„ G, Para curar a morphia vamos cultivar plantas extrangeires 
eomo a chalmoogra; os cubanos porim para o mesmo ffm, queren cultivar 
lima planta genuinamente btasilcira, o canudo de pito. Characas Qmniass, 
Vol XXIX, No, 4, PP 345-3^<>, x. SSo Paulo, 1924. 

Carpoifooh€ braziliensis KndL popularly known by the names of '' ca¬ 
nudo de pito ** pan de chimbo fructa de cutiafructa de ma¬ 
caco and pan de anjo is a wild plant indigenous to Brazil (whence 
it has been introduced into Havannah, Cuba), which contains an oil 
with anti-leprosy properties. Like the chaulmoogra'' (TaraMogenos 
Kwzi%)s{i) a plant producing an oil with similar curative properties and which 
is now being experimentally cultivated in Brazil with a view to its accli¬ 
matisation, Carp, hremlimszs Kdl* belongs to the Flacourtiaceae. It is 
a beautiful tree and attains the height of 20 m. The genus Carpotroche 




{%) See iSf. I9«3, 3 J^o. 190. {Ed), 
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grows by preference in the basin of the Amazon, and only the hrmi/ivnm^^ 
species has, so far, found its way down to the State of Rio Jum ito, 

F. D. 

939, Papain* 

EAtON, B, J. Malayan AgncuUural Joitmal, Vol XII, No, 5, pp. 134. 
Kuala I^umptir, 192^4* 

The article embodies information prcviotisly published* together with 
additional matter* An account is given of the vSf)iiree atul raw products 
of papain, chemical analysis of the fruit, preparation of crude papain, 
purification, markets and sundry information from replies received to 
a questionnaire sent to various firms in England, Canada and America, 

W* S. G* 

Arbonculture and Horticulture, 

940, Libyan Date Palms, 

BE Cn^nis, E, Saggio di Fenidgrafia libiea *'* Studi sopta akitne razze di 
Palma da Batteri coltivate in Tripolitania. BoUeUino di informadom ecoaamiche 
del Ministero delle Colonie, Year XI, No. 6, pp* 733-S19. Rome, 19^3* 

The author proposes the adoption of a new word Fenicigrafia 
for the description of date-palms, after the analogy of the terms Ainpe- 
lografia*' and nicozianografia^^ used respectively in tire cases of vines and 
tobacco plants. 

Tripolitania is one of the richest countries of the world as regards date* 
palms. According to trustworthy statistics, the number exceeds, 13CK> 000, 
in addition to palms growing in the southern oases of Pezzan and Chat 
which are estimated at 4 000 000, although this figure cannot be verfflad* 
The palm grows well in association with the most different arboraceoui 
and herbaceous plants, as weU as with other individuals of its own. spv<dt‘«, 
There are, however, two essentially different methods of citllivalittg ii: 
on ground used exclusively for growing these trees (the palm i:idbtt r)l t h#* 
natives), or mixed with other plants in the garden {sania medhod of tJu^ 
natives). 

In gardens, the palms are usually irrigated, but the palm phuitations 
are generally left unwatered 

Palms are propagated in Tripolitania either from seed, or from suckers, 
the former is the natural method, but the latter is the system fKHptcnlly 
adopted by the native agriculturist* 

In specialised palm plantations, nothing is done to the soil, but iii 
irrigated gardens it is treated in the manner required by the associated shrub 
or herbaceous plants* The palm trees are freed from all shoots that would 
deprive the stem of its necessary nutriment, and the old withered leaves 
falling back upon the stem are cut away. Artificial fertilisation is a ne¬ 
cessity, as male plants are very rare* The male inflorescena\s used for 
the purpose have to be collected* The bunch of dates is carefully protect¬ 
ed during ripening. 
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The time of the date harvest varies greatly according to the variety 
of the palm. As soon as the first dates on a bunch show signs of ripening, 
the bunch is cut at the bottom of the rachis and lowered to the ground by 
means of a rope. The crop varies with the season ; in good years, 40 kg. of 
fresh dates (free from the stem) is an average yield, wliile the maximum 
production is double that amount. 

Since the present study is essentially agricultural in character and 
deals with the cultivation of the date-palm in I/ibya and has for its object 
the improvement of this tree, the author, before passing on to describe the 
most important varieties of the date-palms grown in Tripolitania, devotes 
his attention to the so-called agncnltural varieties, viz. tliose groups of 
individuals possessing certain common somatic, or biological, characters 
pointing to special cultural qualities that remain constant in the same en¬ 
vironment as a result of sexual propagation. It has been calculated that 
620 cultural varieties exist in the zone where these trees are grown, while 
the names of 74 have been obtained from the oases on the coast of Tripol- 
itania. 

The author lays stress upon the great difficulty in stud3dng the varieties 
of date-palm owing to the paucity or lack of information to be obtained 
from the growers. Since there are only three varieties which produce 
fruit for commerce, boerare, tab^knl and baiiMi, these alone are cultivated 
to any great extent and are distinguished by name, the others being includ¬ 
ed under the generic appellation of sAmmi. 

Investigations should be especially directed to tracing the origin of 
the different varieties with a view to discovering their kinship, for although 
there exists a considerable amount of literature on the subject of the date- 
palm, the special characters of the varieties are dealt with in very few 
works. Mention should, however, be made of the treatise by Poponbb, 
the monographs by Masseboi' and Jbangbrarb, Mason's monograph, 
and especially of T. H. Kearney's work which, as it is a scientific system¬ 
atic and descriptive study of the different varieties of date-palm, form a 
very important contribution to the literature treating of the subject. 

The author considers the following characters of the palm stem from 
the diagnostic standpoint when the tree has reached full maturity: i) height; 
2) shape; 3) appearance; 4) colour; 5) the Kurn^f, 

The leaf characters are of secondary importance in the general clas¬ 
sification of the variety, the following points being taken into account: 
i) density and number of crowns; 2) curvature; 3) length; 4) colour; 
5) segments; (<«) number; (6) rigidity; (c) strength; (rf) length; (e) shape; 
(/) arrangement; 6) spines: {a) number, {&) length. 

The bunch characters to be taken into account are ; i) length of ped¬ 
uncle (of secondary importance ; 2) shape (of primary importance); 3) den¬ 
sity (of secondary importance); 4) colour of stalk (secondary importance). 

The behaviour of the date after gathering differs greatly in the two 
chief groups of varieties. In the one, it does not improve, but rather, de¬ 
teriorates on keeping and cannot be used even after being dried in the sun 
and conserved. To this group belong the Uah ** dates (called by the 
French khM or halt, dry or hard dates). The other group includes dates 

[un 
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that undergo a transformation produced by an ultra ripening due essen- 
tially to oxidation phenomena taking place in the dead pulps; these ate 
the Oftuh, or retoh, or ddgal dates, the soft lucious products ol the I^rench 
colonies* 

There exists, however, a third class of date, that may be classed be¬ 
tween the hard and the soft kinds as it has intermediate chauicteis. In 
this third class, the pulp undergoes a certain amount of change the outer; 
zone becoming dark-coloured and soft, although it remains more or less 
poor in sugar. These fruits may be called dry dates ; the best known re¬ 
presentative of this class is the horm ” variety. 

From the point of view of the time of the lipening of their fruits, 
date-palms may be divided into three classes. The three periods of ri¬ 
pening, as determined for the oases on the coast of Tripohtania, are as fol¬ 
lows : i) early, from August 15 to September 15 , 2) average, from Sep¬ 
tember 15 to October 20th; 3) late, from October 30 to November 20. 

On this basis, the special noteworthy characters of the fruits are : 
colour , shape; size ; pulp or flesh; cal3?x:; seed or stone, 

A description is then given of ten of the chief varieties cultivated in 
the oases of the coast of Tripohtania, the Arab names of which are : haiiudi, 
hecran, hrunsi, chaddufi, fazzan%, hMani^ hammuH^ hdrya^ tabuni, 

A, C. M. 


941. The Date Palm in Egypt. 

Brown, T. W Bulletin No, 43, Ministry of Agriculture, pp. 30, 

plates XI. Cairo, 1924. 

The author, who was formerly Director of the Technical and Scien¬ 
tific Service, gives a detailed description of the palm under the following 
headings 

Propagation, planting, spacing, soil, manuring, intercalary crops, 
pollination. The different varieties are then described, viz., dry, semi-dry 
and soft. 

The Bulldin is illustrated with excellent photographic reproductions, 

W. vS. Cu 


94 ^ 3 - Thinning"Out Early Varieties of Peaches, 

Manarj^i, a and Brunori, A Hicerclie sul diradamenio del Cnitii twi 
pescM di variety precoce. Le Stasioni SpenmentaU agmne itulkme, Vol. bVI, 
Parts 7-8-9, pp, 401-413. Pome, 1923. 

Thinning-out the fruit is one of the most important questions connected 
with peach cultivation. The peach-tree, if well cared for, is very prolific, 
but the so-called '' June fall naturally reduces the number of fruits and 
allows larger and more valuable peaches to be obtained. This shedding 
of the fruit may occur before June, for it takes place as soon as the stone 
is formed and is sometimes due to insufficient nutritive substances and water 
for the production of all the seeds if the crop is a heavy one, though it may 
also be caused by imperfect, or want of, pollination, or even by the agency 
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of plant, or animal parasites According to Waugh, the falling of the 
fruit is a natural effect of selection resulting in the survival of the best 
fruit and the weeding-out of the peaches that are least firmly attached 
to the tree. 

Artificial tliinniiig-oul consists in the removal of some of the fruit 
from the tree, but in order for the operation to be successful, the right mo¬ 
ment must be chosen according to the variety and the more or less fa¬ 
vourable season, Experiments conducted by Burrbx, in Ontario have 
shown that early thinning strengthens the tree and produces finer and hea¬ 
vier peaches The authors mention other experiments and pass on to 
describe the results obtained in a large orchard m the province of Bologna 
from the Amsden variety of peach which is widely cultivated in that dis¬ 
trict 

The peach-orchard in quCvStion was well-adapted to the experiment 
as its soil was damp and fertile ; further, it had been liberally manured, 
and carefully sprayed and sulphured, so that the trees growing there in 
1921 were regularly developed. When blossoming time came, the flowers 
were counted on 17 seven-yearold trees (ist group), ii four-year-old tiees 
(2nd group), and 12 three-year old trees (3rd group) chosen hap-hazard 
from the different plots. On May 10, all the little fruits present on the 
peach-trees were counted and the thinning out was begun, 5 cm. being 
left between each peach according to the local custom. 

On June 4, four plants of the first group were thinned-out for the 
second time, about 10 cm being left between the peaches so that the re¬ 
maining fruits could have no perceptible effect upon one another. Growth 
proceeded regularly and the crop was gathered at the end of June when 
the fruit was ripe enough for sale. The results obtained may be summar¬ 
ised as follows: (i) the average percentage of fruits present on May 10 
was 40.6 % in the case of the thinned trees as against 42.7 % in that of 
the unthinned. The average percentage of ripe fruits on the thinned 
trees was 19.5 and that of the unthinned trees was 29. This difference 
was 9.6 % greater than had been calculated, 

(2} Fruit-shedding (“ cascola '*) is not decreased by thinning as 
is commonly believed. In fact, the percentages of fallen fruits in the case 
of the thinned and the unthinned trees were respectively 58.9 and 39.3. 
Evidently it is not possible to select the fruits that the plant will shed in 
the natural course of physiological processes; further, in the case oi 
early varieties (like Amsden) it is not possible to wait for the ** June fall 
before proceeding to thin-out the fruits artificially, as is recommended 
by American agriculturists; (3) hence, the thinning-out of the peaches 
does not increase the number that will reach maturity. Thus, the average 
number and weight of the ripe fruits gathered were respectively; No. 4x1, 
weight 23.19 kg. for the thinned-out trees and No. 465.9, weight 24,05 
kg. for the untreated trees. Therefore, the yield from the unthinned 
trees was the larger and the weight of the fruit of the thinned trees was 
too low to make up economically for the reduction in their number. 

A. C* M. 
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943. The Solar Propagating Frame for rooting Citrus and other 

Sub-Tropical Plants. 

SwiNGi/E, W. T, Robinson, T* R , and May, B United States Department 
of Agnculhwe, Department Circular 310, pp 1-13, tables 2, £gs 6. Waslinigion, 
D, C, 1924 

Although satisfactory results are obtained in a steam heated green¬ 
house, where the soil temperature is maintained at and the ait 

temperature at 70-80*^?*, there are many practical disadvantages attach¬ 
ed to this method of propagation, both as regards cost of equipment and 
the hmited period available for rooting the cuttings. 

The authors describe experiments with frames deriving bottom heat 
from hot beds, but this was successful only for varieties which root very 
easily. A recent construction making use of sunlight to furnish bottom 
heat has been used successfully for rooting the soft-wood cuttings usually 
handled in greenhouses. This device consists essentially of a box, the 
major part of which is covered with a closely hinged glass cover. The 
remaining part of the box is covered by a i X 3 inch board through 
which holes are cut to admit the pots These are dropped into the box as 
far as the nm. The bottom of the box may be zinc lined and filled with 
water to a depth of several inches or with black-painted bottles full of water. 
The sun's rays will thus generate a large amount of heat and this is retain*- 
ed by the water in the bottles at an approximately uniform temperature 
throughout the night. Openings at the end premit free passage of the air 
and prevent accumulation of heat in the upper part of the box, where 
it is not desired. The hinged top may be closed or opened slightly 
as required. Since this was tested satisfactorily in Hawaii, frames con¬ 
structed on similar hues have been used in Washington (U.r S) and the re¬ 
sults obtained for rooting citrus cuttings are very favourable In many 
cases 100 % rooted successfully. The use of a solar rooting frame is na¬ 
turally best adapted to countries which rely on a relatively large propor¬ 
tion of sunshine. 

Suggested modifications have been made which should increase the 
efficiency of this frame: a double glazed sash 6 x 3 ft. leaving an air 
space of about i inch as a substitute for the glass border sorroutulnig the 
frame. This should piove efiective in cutting oil loss of heat by mdiuiium 

M. Y, 

944. On the Limit of Seed Bearing in Satsuma Oranges. 

Miki, Taijl Unshii Mikan no Gankaku Gendo ni tsukito, J(4pum$0 
Journal of Genetics Vol. i, No. 3, pp. 173-184. Oct. 1922 (Japanese). 

Satsuma orange {Citrus XJnshiu'H.ort) bearsparthenocarpic (seedless) 
fruits due to the degeneration of the pollen grain of its own, but when 
the flowers are pollimzed with viable pollen grains of other kinds of citrus 
^^ririts, they develop into seed-bearing fruits, The range of seed contents 
of Satsuma fruit in cases of both natural and artificial pollination was 
^ t^ted at Magasaki. Three plants entomophitically pollinized bore fruits 
; a>ntaining up to 10 seeds but ney^er more, while about one half of the 
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total fruits remained seedless. Average number of seed per fruit was 
only r.028 ± 0.048. 

Cross pollination between Satsuma orange and 23 different kinds 
of citrus fruits was then carried out. Seed production in these cases 
was observed to be more general and slightly more abundant* About 
11.3 % of artificially pollini^ed fruits were seedless, and the range of seed 
contents were between o and 13. Average seed contents per fruit was in 
this experiment 3.61 ±. ,116 

In conclusion, the seed contents of the Satsuma orange due to cross 
pollination is by no means remarkable in its extent, compared with other 
kinds of seed-bearing citrus fruits Frequency and abundance of seeds 
contained in one fruit was slightly greater in artificially pohinized fruits 
than in cases where the fiowers were open-pollinated. No mention was 
made as to apogamic seed production, which is occasionally very frequent 
in citrus fruits 

T. T. 


945. Flowering and Ornamental Plants in Italy, 

VaoIvTASIndi, G , and O Piante da Fiori e da Ornamento. Nuom 

EnciclopeiUa Agravia Itahana, Part 5, pp 509, plates 124, figs. 176. Unione 
Tip Fdiliice Torinese, Turin, 192^1, 

This work gives a systematic account of the flowering and ornamental 
plants in Italy of interest to both amateur and specialist. The first part 
of the book is reserved for generalities dealing with soil conditions, and 
garden accessories, including greenhouse equipment, followed by cultural 
operations: (sowing propagation, selection, and acclimatisation). 

The second part deals with ornamental plants from the decorative 
standpoint, cultivated in pots or in beds. These are classified according 
to special horticultural characteristics rather than the puiely botanical 
classification; annuals and biennals; border plants and bulbs, herbaceous 
perennials and flowering shurbs; shrubs and trees plants; succulents; 
aquatics; hot-house plants; orchids; ferns; palms (Cicadeae, etc.) ; 
alpine plants. In every case tlie description is comprehensive and should 
provide a very useful addition to horticultural works of reference. 

The third part is reserved for ornamental plants from the industrial 
standpoint and deals with the cut flowers most popular on the market, 
for example, the carnation and the rose, the poinsettia and Euph>fbia 
fulgens, violets, and certain flowering shrubs (Magnolias, Camelia, etc.). 
Secondly, the pot plants, including flowers, ferns, palms and ever¬ 
greens, etc. followed by a Ml description of nursery outlay for woody 
plants suitable for parks, gardens and avenues, and the methods of 
ctiltivation of plants for seed putposes* 

The book closes with a discussion on advisable methods of packing 
for market, and a useful index of the genera and species for reference pur¬ 
poses. The volume is well furxushed with illustrations. 


9 — A%f, ing. 


M. I,* y. 
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946, Hellotropism and Geotropism in Trees and their Importance 
from the Forestry Standpoint. 

BnOi^Br, a HehotropismusundGeotropismus der Bautnc und den*n Wald 
hatiliche Bedentnng. MtUeilungen der Schwetzenschen Ceniral Anstati fur das 
Forsthche Versuchswesen, Vol XIII, No. 2, pp. 225-283, ligs, 24, tahie.s. Ztuich, 

1924 


The author passes m review the studies of Hartig, R ,, Schwakts!:, 1*\ 
Mer, E and Cie^si^aR, A on the excentric growth of wood caitsetl by in¬ 
creased pressure upon certain parts of the tree. Hitherto, only conifeious 
trees have been considered, but the author*s researches have been tli reel eel, 



Fig. 147 - l^ongitudinal section 
pf the Bergun larch. 


to broad-leaved liecfe. 
His investigations slusw 
that in the case of the 
wood of all broad-leaved 
trees, excentric giowlh 
m diameter is to a large 
extent connected with 
geotropic andheliotropic 
curvatures of the bran¬ 
ches and trunks, even 
when these organs ate 
completely develoj^ed. 
On the strength of labo¬ 
ratory experiments, b<i- 
tanists have hilhcilo 
maintained that only 
young shoots wdiich at< 
still inci easing in length 
arc able to b(ni<i tindei 
the influence of gentio- 
pisin and of lidiotu»- 
pism. Tlie autlnn hah 
denionslmted, tni the 
contxury, thal not wily 
the branches, hut also 
the trunks of (fld trees 
(the instances quoted 
wore trees 80 years ohi 
and 30 ni, high) are able 
to bend under geotropic 
and heliotropic stimulus; 
further, these phenome¬ 
na which are of frequent 
occurrence in woods, are 
of great importance 
X 47 * 3 tsc^)^ 
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The results of the authors work may be sttnunarised as follows : 

In tlie case of conifers 

1) Not only the branches, but also the vStrong trunks of conifeis aie 
capable of bending geotropically, when for cause they aie placed in a 
slanting position The amount of the curve depends U])on the vitality 
and age of the tree 

2) In the case of the trunks and blanches of conifers in an inclined po¬ 
sition, there is always an increase in the diameter of the lowei surface, so 
that an excentric section of trunk, or branch, is obtained The wood that 
has grown abnoniially on the lower side differs in anatomical structure 
from the wood of the upper suiface. 


being thicker, heavier and generally 
brownish-red in colon 1 This wood 
IS the pressme-wood [Druckholz) or 
“ red wood 

3) The cause of this increased 
growth in thickness on the lower 
surface IS believed to be continuous 
pressme, which produces gieater 
activity of the cambium. 

4) When a shoot {Sprosse) bends 
under the mffuence of geotropism, 
it increases m diameter, the diffe¬ 
rence showing on the lower surface 
just as 111 the case of the formation 
of the red wood 



5) As compared with the exten¬ 
sion wood {Zugholi^ formed on upper 
surface of the curvature, the led 
wood possesses the propeity of 
much greater contraction in the di¬ 
rection of the long fibres (in the case 
of the extension wood, the contrac- 


I n 

Fig. 148. — X,eft; Poplar at Adljsberg 
iaditxed northwards towards a stand of 
spruce, followed by heUotropic reaction. 
■Right; Robinia at Adlisberg indincd soutli- 
wards towards a stand of walnuts 


tion is X.287 %) ; and in the case of red wood, 0,09 % ; this phenomenon 
is of great importance from the biological and the technical standpoint. 
Curvature in hroai-Umed trees. 


6) Broad-leaved trees have the property of bending under heUotropic 
stimulus, as well as on account of geotropism. h'or this reason, their trunks 
and crowns are more mobile than those of conifers. 


7) As regards increase in diameter, it has been found that broad-leav¬ 
ed trees leact to longitudinal pressure in the same manner as conifers. 

8) Geotropism produces a very great increase in Stameter on the convex 
side of the curve^ viz , wpon the upper surface {geotropic wood). 

Thus, contrary to what happens in conifdrs, geotropic wood is produced 
in the case of broad leaved trees upon the convex side of the curvature and 
therefore can easily be distinguished from pressure wood. 

9) In broad 4 emed trees, the effect of geoiroptsm upon tncrease %n dianh 
eter ts much greater than the usual effect of pressure. 


[» 4 «] 
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10) Whexe, in the case of a biauch ox tiunk, the foices of geOtroirism' 
and of piessure act siranltaneoixsly atid with almost equal intensity, the 
diameter of the organ is increased in the horizontal diiection 

11) WiESNER has introduced the following tcinis to describe tin* irre¬ 
gular increase ui diaiiietei on the different siutaces of tlie organs . epituisty, 
hyponasty and ainphitropy, viz , increased giowth on, the iippei, or lower 
surfaces, or on both surfaces respectively. 'I'hcst' diffcieiices aie explained 
by what has already been said. 

12) We may well ask how it is possible foi thick tiunka of trees to heiu! 

under geotropic oi heliotropic stimuli 



"Bm, 1^0. Bifcih m the garden of 
Dr, Engler# inclined first towards a 
nej^lxmring spnee, followed by a 
speeder geotropic reaction* 

A direction of the heliotropic curve, 

B *= geOtropic curVe of a shoot. 


and to retain tlie curyaUnc thus pio- 
duced These cuivatmes * cannot be 
ex|>laiiied as the tiieie resnit the 
cambium becoming shorter pn one 
side and longer on the other, therefoie 
it must be assumed that these flexions 
are not of an elastic, but a flahiic char- 
acier. 

Changch mmi take pldc^ in ih 
ttmie of the wood and these alteroMofni^ 
can only comik in Ike snhsUttMm of 
an active tmm for an inert tissue on 
both the upper and the lower 'surfaces. 

In an earliex work “ Troi)isni und 
exisentrische Dickenwachstum(Tio- 
pism andExcentric Increase in Thick¬ 
ness), the authoi *has already >state<l 
that the living wbod-paieiichynia is 
this active tissue The wood of co¬ 
nifers is relatively pool in parenchy¬ 
ma, which is no doubt the leason of 
its being less plastic than the W(hk! 
of deciduous species 

Importance of these rcsnlts fmm 
the forestry stmdpoinL 

i) The knowledge of the existeiu^e 
and the extent of geotiopic and helior 
tropic inoveineuts in nmiure wo<k 1 is 
a most importimt factor that muHi 
always be taken into account in mak¬ 


ing stands of forest trech, * 

The forester must realise that motion is not confined to the soil <»rga- 
nisms and the soil itself which they naturally displace, but that the crowns 
and the trunks of the trees alst» move in the air both in winter and sununen 


Hitherto, it has been taught that the spaces left by cutting the branches 
only be filled up by the growth of the extremities of these organs, this 
is however not the fact in the case of mixed stands of conifers and broad- 
leaved trees where the gaps are quickly filled up by heliotropic flexures* 





Pr,ATU 



Fio 149 —> Ash 35 years old at Aldesfoerg, he- 
liolroiJic mdmatioa from the hase upwards 
towards a glade of sprice, followed by geo- 
tropic reaction at about 6 m. from ground 
level. 
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2) I'lie changes in position assumed by the tmnks and branches are 
of special impottance in the management of stands. It is possible by means 
of propel measures to straighten slanting or bent trees, where as the oppo¬ 
site result may he bri>uglit about by ill-advised thinning out* 

These considerations arc of great importance for stands growing on 
steep slopes. 

3) h'mally, these investigations have shown also that the proxierties of 
wtKxl are connected with flexines of heliotropic and geotiopic origin, so 
That in stocking woods, much importance must be given to the different 

conditions of giowth m diameiei. R. D* 

Thinning-Out the Highest Trees. 

JBJnci^kh a Die Hochdmchforstimg, Mitieilungen des Sohwei^enschen Cen* 
ivalanstaltfuf das fovstliche Veysuohswcscn^ Vol, XIII, No, 2. pp, *255-23 t. Zurich, 
1924 

The aulhoi gives an exhaustive study of the question of thinning-out 
forest, especially as legards thinning-out the highest trees, his xeiuarks 
being based on the (terman and French literature on the subject and upon 
his own ])cisonal experience. The article is divided into the following 
chapters historical account; studies of thinning-out made at the Swiss 
Foiesiiy vStatioiis ; dealings and management, thinning-out the highest 
tiees, fiom the technical and economic standpoints; present results from 
thinning-out experiments, the })ractice of thinning-out the highest trees. 
The following remarks of the author may be quoted: 

In rrennany, thiniung-out the lowest trees is mote common, whereas 
in lhancc% at the piesent time, it is customary to thin out the highest, great 
cure being taken to preserve the accessory stands. This difference can 
be ex]dained as follows: the climate of Germany is generally colder and more 
incleineni Ilian that of France. In the latter country, the most common 
stands uu* those composed of deciduous tiecs of which the oak is the most 
vahialile sjiecies. In Germany, on the contrary, conifers predominate and 
the tliingci of insects, cryiitogams and fires renders it advisable to remove the 
dead, dT> material as soon as possible. Further, deciduous trees have a 
msuked tendency to assume bad shapes (as a result of geotropism and of 
h<‘!iotropism) and therefore the highest trees must be removed. 

The results of the authors experiments which are given in numerous 
tables, show that thinning-out the tallest trees does not greatly diminish the 
number of trunks per surface unit, as the accessory stands are preserved. 
Another important point is the felling of large and very large trunks, which 
are removed to make room for trees that are perhaps smaller but are cer¬ 
tainly more yaluabk. The figures show that stands of conifers subjected 
to inttnee thinning-out or to the thinning-out of the highest trees, produce 
8 b^er percen1:age of large and valuable trees than those which are only 
thimmed-out. 

' %’The author *s experiments and the description of thinning-out the highest 
-rifeeS, ^ow that this operation necessitates very great biological knowtedge 
'andtedmical skill,’as well as much labour on the part of forestry staff# 

mi' 
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theiefore in spite of its real economic value this practice is not to be 
recommended until a new staff has been trained R. D. 

948 Percentage of Growth in the Qwestion of Tree-FeUing. 

Taeaschkevi^ch, a , Hpokehm Ipebechovo Hpupocma bompocax pydkia 
Nos 5 and 6 pp 11-14 Moscow, 1924. 

The serious fuel crisis which has prevailed of recent years has exercised 
a repercussion on every branch of economic existence, and especially upon 
the management of forests. For strategic reasons, to save the life of the 
inhabitants of the towns, or in order to sustain the industries of the country 
which were perishing, and to supply urgent needs, especially lack of fuel, 
vast tracts of woods intended for saw -timber were felled before the proper 
time, particularly in the most important and populous industrial centres. 
Further, many trees of average size were cut down while those ready for 
felling were left These mistakes, which caused irreparable damage to the 
Governmental Forestry Administration, must be attributed either to culp¬ 
able negligence on the part of the forestry staff, or to their ignorance of 
the principles of felling. According to the theory of forestry organisation, 
the annual growth percentage should show the minimum age below which 
all felling must be prohibited Practically, the following rule ought to be 
observed : felling is permissible, when the growth percentage of the planta¬ 
tion IS equal, or below, the growth percentage obtained theoretically by 
dividing 100 by the age of the plantation. The selection of plantations 
ready for felling has hitherto been made by means of Schneider and Pess- 
EEr"s formulae. Both these formulae ate, however, unsatisfactory because 
they are too complicated, therefore it is very necessary to find a new method 
of solving the problem. Two new formulae have indeed been suggested, 
but owing to a misplaced distrust of innovations, they have not been prac¬ 
tically adopted. Van de Fxit's formula is based on the percentage of to¬ 
tal growth, which is equal to three times the peicentage of increase of dia¬ 
meter at breast-height. Boxjriatcheks' formula which is more original, is 
based on the estimate of the total growth obtained by means of compound 
percentages. Experiments made with these formulae have shown them 
to be satisfactory in the majority of cases. It would, however, appear that 
when it is necessary to determine the growth percentage of young, rapidly 
growing trees (growth exceeding 10 %), it is best to use Van uh 
formula which is more exact than BouRiArcHEx's. 

In forest valuation, the growth of a tree during the last year, of its life 
is never considered, owing to the difficulty and uselessness of measuring the 
width of the last annual ring. The average growth of the tree during the 
last xo years is taken as a basis of estimation. Under these conditions, 
Van Van der Fmr^s formula is as follows: 

30 

^ D 

where p = percentage of growth to be found ;^D girth of tree, without 
bark, at breast height; d « girth bf tree without bark, ten years earlier, 
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In conclusion, if simple easy methods of determining the ^owth in¬ 
crease of standing trees are available, it is not dfficult, in each individual 
case, to obtain some idea of the vigour and of the age of the tree and hence 
to know whether, or not, it should be felled. A. B. 

949. The Valuation of Standing Forests. 

CiCiU^BnENNIKOW, P KBonpocy of> onenKe Jieca Ha Kopnm. JleconpoMU 
mjoHHoe de/io^ Nos 5-6, pp. 8-ro Moscow, 1924- 

The establishment of normal reciprocal relations between the Forestry 
Service in its capacity of proprietor of the woods and the forestry industry, 
which is entrusted with the work of transforming rough timber into various 
industrial products, is an extremely difficult question that has to be solved 
by the Russian administrative authorities 

How far ob-jectivity is necessary in the interests of the said adminis¬ 
trative authorities can be seen from the following simple consideration. 

Natuially, it is more advantageous to the timber dealer to choose the 
kind of tree that finds the leachest sale and is of the dimensions most in 
demand. 

The original owners of the forest acted entirely on these lines and it 
as difficult to see how this system can be given up by the present trusts 
although since it is detrimental to the mutual interests involved, some more 
scientific plan of felling the trees must be devised. 

The chief expenses of forest management are not due to costly build¬ 
ings, or complicated machinery, but are entailed by the care and super¬ 
vision of the forests which include, in some cases, planting and cultivat¬ 
ing trees. 

Therefore, some definitive agreement as to the value of the forest 
should be arrived at between the forestry administration, appointed by 
the Government, and the timber industry, which is almost entirely in the 
hands of the Government, in order to settle the compensation to be awarded 
for moneys expended in forest maintenance. 

Standing forest timber is valued on the pre-revolution basis vis., 
according to the taxes. 

The estimate should not be calculated from ** the forCvSt (the trees 
when planted) but from the consummationthat is to say from the sum 
of the work expended upon the forest, which determines its actual value. 

In passing on to the analysis of the methods used for estimating the 
value of the standing timber, it is necessary to remember that the existence 
of markets for the wood are regulated by laws of general economy and of 
free competition. 

Although the problem is clear as regards exportation, it is very com¬ 
plicated when we turn to the home market. The part played by the lat¬ 
ter in fixing the price of forests as saleable property is constantly decreas¬ 
ing because the Government industry, the cooperatives, transport and 
wholesale consumers are all involved in the matter. 

This makes it very difficult to estimate the value of the standing 
forest, because the forestry tax is assessed according to the market price, 

tiitl 
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and in order to determine tlie just value of such a forest accurate calcula¬ 
tion and careful study of all the elements entering into the levying of the 
tax are indispensable. 

However, owing to the friendly cooperation of the Forestry Service 
and the representatives of the forestry industry who possess the most com¬ 
plete data on the subject, it is possible to obtain certain reliable figtties ; 
although these estimates only hold good for the time at which they were 
made (because the taxes have not yet been fixed), and they are affecte<l by 
all the changes taking place in the economic conditions of the forestry in¬ 
dustry and trade 

To sum up from what has been said above, we may draw the follow¬ 
ing conclusion, the correct valuation of a standing forest necessitates per¬ 
severance and intneate work, which can only be carried out by the cooper¬ 
ation of the Central Direction of Forests, the representatives of the forestry’' 
industry and of the two branches of the Public Services connected with 
the forestry question Further, in order to solve and explain this piobletn 
to the fullest extent, recourse must also be had to the assistance of the re¬ 
presentatives of the forestry Institutes, Colleges and organisations. 

A. B, 

950. Injuries infideted by the War upon the Woods of Venezia Giulia. 

BusCAomoNE F I^'accerfcamento, la valutazione e la nparaziono cleE 
danni di guerra ai boschi nella Venezia Giulia. Nuov% annah delV AgnooUma 
del Mimst&ro delVEconomia Naz%onale Year IV, No 3, pp 443-488. Rome, 
X924. 

The damage caused by the War to the wooded pastoral region of 
Venezia Giulia is classed by the author under two heads . a) injuries inflicied 
in the zone of the fighting line and its immediate vicinity , b) those inflic¬ 
ted in the trench zone. 

As regards the first class, the injuries are of three distinct kinds: — 
1) complete destruction of the woods, accompanied by disturbance of the 
ground caused by field-works, or by intense bombardment, 2) the break¬ 
ing or laceration, of the trunks, destruction of the trees in the coppices, 
removal of the vegetable-mould stratum of the vsoil, fires; c) wood-cutting 
by the troops, which was only a secondary matter of less iniporlaiice. 
In the trench zones, howevei, the chief injuries were due to wood-cutting, 
forest-fires and grazing. 

The author describes the measures taken by the Government for the 
compensation of war damage, and mentions the State Departments ap¬ 
pointed to ascertain, estimate and make good such damage. He also 
treais of the reconstruction work that has been in progress for the last 2 
years in the woods belonging to Public Bodies in Venezia Giulia, and con¬ 
cludes by stating that the afforestation of one hectare of land costs, in 
round figures, about 1370 lire in the Carse district of Gorizia-Sesana, and 
,^about 2335 lire in that of Trieste. 

The attention of the forest^ is drawn to the following fundamental 
facts. . . ^ 



dKOPS OF AND TOOPICAX# 921 

1) Black pine is still the best species to use in post war recon¬ 
struction. 

2) When pine-woods have to be reconstructed after the war, stands 
of broad-leaved trees should be planted both to prepare and facilitate re¬ 
afforestation with conifers and to form a barrier against the invasion 
of the parasites of the pine. 

3) It is advisable not to attempt to replant even pines m places 
where trees grow with difficulty, the best plan is to reconstruct the wood 
in its entirety, leaving nature to fill up the gaps by gradual seed dissemi¬ 
nation. 

Neither the Scots pine (P syhestfis) nor the spruce should be plant¬ 
ed on the slopes of the Carso A C. M 

951. Handbook Dealing with Osier Cultivation and the Osier Industry. 

AnOT, B I vimmi. Coltvoanone ed tnduslvia, 16^, pp xvii + 311, figs. 165. 
Milan, IT HoepH, 1924. 

This handbook is published hy the Institute foi the Encouragement 
of Small Industries {Istituio fef il Lavoro e p&f le ptccoh industno) which 
has its headquarteis in Venice and is engaged in developing the small agri¬ 
cultural industries of Italy 

The book deals chiefly with the liverine district of the Piave (the an¬ 
cient Marca Trivigiana) The author reviews the present conditions of the 
wild osieis, and of the osier-trade and industry and states the means and 
outlay necessary for the systematic cultivation of the wild osier beds, for 
improving the plaiting industry and organizing a trade in the products 
thus obtained. The handbook has been wntten as a means of propaganda 
to encourage osier-growing. The author considers the question not only 
from the point of view of his own observations and studies, but from in¬ 
formation collected from practical osier-experts 

The first part of the book contains information required in order to 
plant and cultivate an osier-bed successfully. studies of the different vari¬ 
eties of willow, means of distinguishing them apart — sqils suitable for 
willows-rules for planting —* cultural operations — protection against 
plant and animal parasites — the preparation of the products for sale 
and the best marketing methods. 

The second part of the book is intended tp serve as a guide to the appren¬ 
tice basket-maker and as an aid to the expert hand. It shows how the 
measurements, shape and weaving of baskets may be improved, describes 
the different stages of the work and gives designs of articles that find a 
ready sale or are distinguished by their elegance. The descriptians are 
easily followed on account of the many %ures given in the text. 

The author concludes by suggesting a scheme for the organisation of 
National School for Osier Growing and the Osier Industry and also quotes 
some of the most important answers received to an enquiry sent through 
the Treviso Chamber of Commerce to many merchants in North Italy sug¬ 
gesting the institution of a National Association of Osier-workers. 

F. tt. 



n<rT:iei.i:<ioENCE 


922 

952. Present Day Technique for Drying Timber• 

DBSCHETOI, M Cobpemehhaa mexhuka cymkti rechblx Maniepiiabob, 
Reconpornhlmaehhoe Deho, Nos* 1-2, pp. 3^"34* Moscow, 19^4* 

In the timber trade, air heated by means of a stove, 01 by steaiii is 
the only agent employed for drying wood. TheoretictilU*, the air passing 
into the drier should be raised to the maxinmm teni])eiature obtainable, 
while the air passing out should be completely saturated. In point of tact, 
however, these extreme limits are of no advantage, Indeed, at a higli 
temperature, air which has been completely saturated on its entrance into 
the heating apparatus becomes too dry, having a luoistute peicciilagc^ of 
barely 5, so that the moisture of the wood is removed loo quickly, es])eaally 
if the timber is damp, with the result that the surface becomes dry and ioitus 
a layer which prevents evaporation from the interior. This is the chief 
cause of sphtting, particularly ui the case ot hard wood that parts with its 
moisture slowly. The high point of saturation hindeis diying and 1 lie cii- 
cular shape of the log fiequently becomes iiregular 

There are various ways of preventing wood splitting during the diying 
process ; in the first place, the tendency to split can be greatly 1 educed by 
working at an initial low temperature (35^C. or 400C.), or by gradually and 
slowly raising the temperature of the desiccator up to a maximum of 
yo^C The drier the wood, the highei the initial temperature tliat can be 
used and the more rapidly it can be increased to the maximmu. I'lie sni» 
face of the wood may be damped in order to preserve the elasticily i>f ihe 
fibres in the external layers 

Another way of preventing the wood splitting is to maintain an c<|ual 
amount of air always circulating in the desiccator. 

The air that has been used in the desiccator may also be passed thiough 
a cooling apparatus before it is returned to the heater; by tliis means, 
some of the steam absorbed from the wood by the air escapes and becomes 
condensed. Practically however, it is best to change the air perirKHcully. 
Both these processes are much in use in America whence they have fouml 
their way to Europe The Ainerican Forest Products babomtorj* lias pub¬ 
lished a series of tables, embod>dng the results of many different eKperimeuts, 
showing the nonnal course of the drying process for eveiy type of Ameri¬ 
can wood, and how satisfactory results can be obtained in each particular 
, case. The present method of drying wood in America consists in using 
very damp and sufficiently heated air at the beginning of the operation, and 
then gradually decreasing the moisture content and raising the temperature 
towards the close of the process* This avoids any danger of splitting be¬ 
cause at first, the moist air has the same effect as steam. On the other hand, 
as the process is carefully supervised and regulated, evaporation takes place 
very regularly and therefore a valuable product is obtained. 

^ The air in these driers is saturated to the required degree by means of 
the introduction of more or less dense jets of water into the tube contain¬ 
ing the drying agent. The latter is heated by steam pipes placed outeide, 
. drier. A draught is created by ventilators, or suction pipes, 

under the pressure of the^ steam introduced. 
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Attention should be given to driers on the form of tubes, chaiged in 
succession, to insure uninterrupted work The points to be considered in 
selecting a diying system areas follows* No matter what method is adopted, 
the testing of the piocess is an essential condition of success. At the pre¬ 
sent time, there are a nunibei of testing instruments to be had. 

It is necessary to determine i) the degree of moisture required in the 
desiccator at ever>^ stage of drying: 2) the degree of the moisture of the dry¬ 
ing agent, 3) the tempeiature of this agent at all times and in every part 
of the desiccator , 4) to maintain the humidity automatically or the temper¬ 
ature of air for a given time 

The apparatus used by the Ameiicans are accurate and are scieiitifi- 
fically handled, those employed in Russia are, however, of primitive construc¬ 
tion and as they do not admit of adequate control, the results obtained 
from them are unsatisfactory A. B 

953 Note on the Strength, Treatment and Durability of Sain (Term/- 

nalia iomentosa) Sleepers. 

Seaman, b N and Kamesam, S. (Forest Research Institute, Dehta Dun), 
Indian Foyesier, Vol b , No. 6, pp. 298-314. tables 4. Allahabad, 1924. 

The ob3ect oi the investigations carried out by the authors was to ob¬ 
tain data on the strength, elasticity and spike-holding power of sain timber. 

The results of the tests showed that the mechanical properties of 
sam are more than sufficient to meet the requirements of the very best 
wooden railway sleepers, being superior to those of White Oak, one of 
Ame^ca^s finest sleeper-woods. The spike-holding power of creosoted 
satn sleepers is e2<treiuely good. 

Sain {TerminaUa tomentosa) is a very strong wood found in almost 
all parts of India and Burma, In Burma, Bombay and Madras the tim¬ 
ber is available in large sizes and quantities. The Chief Conservator, 
Bombay, estimates that about 7 500 B. G. and 75 000 M. G. sleepers will 
be available from the Bombay forests annually, for some years to come* 

The average life of the untreated timber when in use on the railway 
is only from 5-7 years, whereas after treatmeiit under pressure with a 
mixture of creosote and earth oil (7-8 lb per cu. ft), the life of the sleep¬ 
ers is about 15 years, the same as that of a Nepal sal sleeper. 

Assumiug an amortisation rate of 6 %, the cost per mile per year of 
treated sain is Rs. 2409, whereas, the corresponding figures for the two 
standard woods, sal or pyinkado, are Rs. 2537 and 2533 respectively. 

' W* S. G. 

954, The Wooded Massifs of the Caucasus and Their Importance in 

the Development of the Export Trade* 

Roder R. B. Des massifs hoists dn Caucase et de leur importance dans le 
d^veloppement de Texportation JIsbuho MaccHBBi KaBxaaa h HxaHaEenne 
BpaoBHTHti iuecosKenopTa, jiecnoMHni iiennoe Nos. 3-4 pp. 23-25, Mo¬ 
scow, X924. 

The forests of the Caucasus are composed of about 300 species of trees 
and cover some 69x3 200 dessiatines, hence they provide an inexhaustible 
source of valuable timbei for the supply of the markets of the world. 
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The broad-leaved trees fouad there include: the beech (25.8 
oak (21.2 %), hornbeam {21 %), while conifers are represented by. the pine 
(S 3 %) the fir (6 7 %), other deciduous trees such as the asli, maple, 
elm, white poplar, wild cheny, pear and others occupy about 1.3 - j.8 
of the wooded area. The Caucasus is also lich in vat ions valuable Itecs 
not found in the forests of European Russia 

The chief characters of the above-nicntioned tiees are as follows : 
The pine (8.3%) There are 6 species of this tiee, the Scots piuo 
(Pinus sylmstris) is the most common, it reaches a height of about joo 
feet with a diameter of about 2 feet, at the age of 150 to 200 yeais. 

The Caucastan fir {Ficeu onentahs) (6 7 %)• ““ chiefly occupies tin* 
mountainous region where it grows to a height of about 100 feet. The 
wood, although softer than that of the fir of North Russia, makes good saw 
timber. Some individuals of this eastern fir are of si>ecial value on account 
of the resonance of their wood, which is much in demand for the manu¬ 
facture of musical instruments 

Ahes normanmana, the Caucasian fir, (6 i %) reaches the height of 
about 200 feet with a diameter of about 4 % feet The wood is soft and 
light being inferior in quality to fir, or pine wood except as a source ol cel¬ 
lulose, for which ptiipose it is superior as its fibres are long and soft 
The most important of the Cupressmeae is the tree-like jumpci 
perus excelsa)^ which has a wood equal to that of the Viiginian jumpei, bemg 
resistant, resinous, of average hardness, close-grained and reddish ui c<i- 
lour. It does not bend easily and is little subject to worm attack It is 
very suitable for making pencils and can be used for this puipose as a 
substitute for Virginian jumper, or Florida cedar The species of bioad- 
leaved trees supplying the best timber for export are as follows , 

Beech [2$ 8%) There are two varieties of this tiee: the coninjon beech 
{Fagm sykaUca) and the rieiital beech (Fagus onentahs). The wood of the 
oriental beech is lighter in colom than the product of the cotnnion beech; 
the colour is white with reddish-grey shadings, and possesses valuable pio- 
perties for building under water, being second only to oak in this tespcct. 
It can also be used for furniture (especially lor making Viennese bejit-wuo<l 
furniture) and in the manufacture of clogs, boot-trees and giin-shicks. 11 le 
wood of the oriental beech is easy to chop, saw and jdane and takes a tmu- 
dant well, so that it makes an excellent imitation of walnut and other 
valuable woods. It is also largely u^ed for flooring the interior of rooms, 
railway-carnages and cabins. On distillation, the beech yields charcoal, 
tar, acetic acid, wood-spirit, parafiin, cxeosote and guaiacol. Ihnally, it 
^ possesses great heating properties and takes the fiist place among the woods 
used as fuel. 

The oak (2 xj2 %). There are eight varieties of this tree to be found: 
'me^yunter oak (Querem sesstlifiora) the summer oak (Qmrcm pedm-* 
the hairy oak (Q pu 6 escen$),the Armenian oak (Q, armenima) 
v.^Wd^the chestmut-leaves oak [Q castaneaefolta). The latter sometimes 

, J larp proportions, and grows loo ft, in height with a diameter 

' 1 ‘ ’ j ^ building timber, for it is hard rerfstant,. 

elastic and splits with diflSculty, but regularly. Qafcwood does hot plane 
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or polish easily but can be split relatively without difficulty. It is chiefl}'^ 
used in the manufacture of fuimture, flooring, carriages, telegraph poles, 
etc It is' also the best wood for making the bulls and submerged portions 
of wooden boats. 

The hornbeam {Carptnus hetuhis) (13 %) has a white, close-grained, 
very heavy, hard, wood that splits with difficulty and bends but little 
as a lesult of diying , it soon decays however under water, or even in damp 
places Tins wood is employed in turning and carpentry and is an excel¬ 
lent fuel for heating 

The ash {Fraximis excelsior) The wood of this tree is hard, coarse- 
giained, ductile, splits with difficulty, but is much subject to worm-attack ; 
is not easily planed, its elasticity prevents breaking readily, takes the mor¬ 
dant well Ash wood is used for caipentiy, fuimture-making and carnage- 
building. The wood oi the young tiee is used for oars and skis 

The maple Nine species of maple are fomid in the Caucasus of which 
the chief are l) the s3/^camoie, {Acer pseidoplalmus) which has a white 
wood with yellow lights ; it is veined and spotted with numerous fine birds- 
eye markings, the fibres are thin and dense, the wood is close-grained, 
haid, lather light, rigid, but easily cracked and relatively durable. It 
splits well, gives thm shavings when planed, does not bend, and polishes 
well It IS used for inlaid-work in cabinet-making and for boxes for optic 
instruments, as well as for hned measures, boot-trees, plates, cups, spoons, 
toys, bowls, etc. 2) Acer platanoides (the plane) has a light red wood that is 
often prettily veined and is fairly hard, but easily cracked. Acer camfe^ 
sins (common maple) has a close-grain with long fine veins, but is not very 
strong or resistant and Hs technical qualities are much inferior to those 
of sycamore wood. Acer montmus (the grey mountain maple) is the most 
valuable of these species; the wood is extremely close- grained and has grey¬ 
ish-green lights and is artistically veined. Grey mountain maple is chiefl^^ 
used in the manufacture of high-class furniture. 

The elm. The most important species of elm are: 1) the mountain, or 
wych elm {Ulmm montana) which has a rathei heavy wood of average 
hardness and with long fine fibres, it has a greyish ground dotted over 
with oblong red patches , is easy to work, but polishes badly and is little 
subject to worm-attack; is used in carriage-building, the manufacture of 
furniture, for turning, in making wind-mill sails, and for the submerged 
parts of boats. 2) Ulmm suherosa (the kaxagaich *’) has a coarse¬ 
grained wood ; the heart-wood is brownish-red, while the sap-wood is yel¬ 
lowish. This wood being softer than that of U. montma, retains the shape 
imparted to it for a longer time. The heart-wood is handsome and is 
much used both for furniture and in carpentry and building. 

The false acacia {Rohinia pseido-acmia) supplies a rather hard, 
very elastic wood, of handsome appearance for the colour varies accord¬ 
ing to the way the light falls;— it takes the mordant well and bends 
easily. This wood is extensively employed in fumiture-manufaetute, 
carriage-building and carpentry and makes excellent building timber, for 
it is hardly affected by escposure to the air and does not become rotten in 
the ground. 
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The btrch. Three vaiieties of this tree are found: the common 
birch [Bekila vermcosci), the hairy birch {B saddeana) and B nwdwedeim. 
These are all different from the botanical point of view, but furnish a .^im 
ilar wood that closely resembles that of the birch of 'Noitli Russia 

The alder these are 2 species of alder in this ])ail of the CaucasuM 
the black alder {Alnm ghilmom) and the white alder (yl/nias incana) Alder- 
wood is soft and flexible and liable to worm-attack, it is heaviei than pme 
wood, splits and planes easily. If exposed to the ait, it does not last long 
but under water, like oakwood, it is very durable and is therefore mucli 
used in hydroteclniical installations It is employed for making eigai-boxes 
for export. 

The poflar. The chief species of poplar glowing in the foicsts 
01 the Caucasus are the aspen {Populus Iremulus), which piovides excellent 
wood for matches, the black poplar (P nigra) largely employed in furnituie 
mak- mg, and the white poplar {P. alba), which can be used in the manu¬ 
facture of common furniture G. B, 

955. The Forestry Question hx French West Afirica, 

/ 

lyCANGUsr, M. (Inspecteur des Baux et Bor its)* La Question forestiere eii 
Afrique Occidentale ih:an9aise. Comptes Rendus des Stances de VAcad^mte 
Agriculture de France, Vol X, No 20, pp 379-3S7, Pans, 1924 

M. Matoice Mangin, who has just returned from visiting the vaiious 
Colonies in French West Africa, speaks very strongly on the subject of the 
general deforestation he observed though to a different extent, in all these 
countries. 

Everywhere, the forest stands are abandoned without any attempt 
at protection, to devastation and wanton destruction at the hand of man 
(clearing by the natives, brushwood fires, grazing, impioper felling by the 
Public Services, colonists, exploiters of forests, etc.). 

In the Colonies in the North of French West Africa, after the land is 
left bare and after it has been cleared of trees by shepherds and agricultii- 
xxsts, the fertilising elements of organic origin are dispersed and nothing 
remains but a barren steppe of which the extent continues to increase* 
Not only do the gradually disappearing stands of forest trees cease to ftir- 
nish wood (even fire woodj, to supply the pressing needs of the country, 
but what is stiE more serious, they fail to carry out their indirect part 
in the natural economy. 

Hence, the climate is changing, the rainfall is decreasing and becom¬ 
ing irregular. Throughout the regions whose wooded condition has re¬ 
mained unchanged, the rainfall has not altered, as may be seen at Dakar, 
Rufisque and Tomloucton, whereas wherever there has bean any deforest- 
. ation, the rainfall has diminished in proportion to the extent of the area 
, cleared Thus, it is only 20 % less at Kayes where few trees have been 

down, but has fallen 45 % at Kiedi, 38 % at Podor and 25 % at Saint 
Louis where the woods of the entire range of Gonakiem have b^n felled. 
The duration of the fiver floods often a factor of fundamental importance 
to agricultural prosperity, has also been changed* The author etpe^ally 
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studies the instance of the river Senegal which when it overflows its banks 
only inundates the alluvial valley for 3 or 4 months, while the land on 
the river banks benefits from the flood waters for 6 to 8 weeks if it is 
I metre in height, for 2 to 3 weeks if it reaches 2 metres in height, and re¬ 
mains uninundated at higher levels 

Further, the sand is reported to have made considerable advances 
so the desert is extending further towards the south The Sahel, both in 
Mauritania and the Sudan, was formerly much more wooded and hence 
better irrigated and more thickly populated than at the present day. The 
loose sands set free by the disappearance of the acacia stands, which 
bound it together, have now resumed their march under the action 
of the north-west wind and have already extended to a noticeable extent 
towards the south-west. Nothing but a chain of forest reserves can 
hinder their further progress. 

In short, deforestation has reached the point of destroying the equili¬ 
brium between the factors determining the climate and the hydrographical 
conditions of the country, thus imperilling its agricultural future. 

R. D, 
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956. Goitre in Animals. 

MotJSSU, G. Du goitre chez les animaux. Journal d*AgrtcuUur$ pmti^ 
que, Year 87, Vol II, No. 48, pp 431-434, figs. 5. Paris, 1923, 

Goitre is the term applied to a hypertrophic lesion of the thyroid 
glands which shows itself in the form of one or two swellings that make 
their appearance on the normal site of the glands. 

If the lesions are slight, the swellings are not at all apparent* In 
the case of animals, these lesions seldom occur and when present are 
generally separate and distinct* 

The character of the goitre is variable, sometimes the gland simply 
increases in volume without any change taking place in its internal 
structure, but frequently the abnormal development of the folHdes of 
the thyroid glands leads to cystose degeneration; in other cases, 
tumours of very variable consistency develop, at the expense of the 
gland and its tissues. 

The horse appears to be the domestic animal most often attacked by 
goitre, old horses being especially subject to this aflection. The disease 
is very seldom ipet with in cattle, but goitre is fairly common in sheep 
and goats when, they are quite young, and it even attacks newly-bom 
individuals* In such cases, the pathological condition is directly inherit- 

Im4\ 
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ed from one or other parent, but the actual and primary cause is un¬ 
known. 

Goitres of whatever character interfere with the functioning of the 
neighbouring organs, the extent of their effect depending on the volume 
and weight of the swelling. The functional disturbances that always 
accompany goitre irrespective of the alteration in glandular structure, are 
however the most serious symptoms 

The thyroid glands direct the growth of the young individual un¬ 
til the latter attains the weight and conformation proper to maturity 
and they continue to play a part of the greatest importance after that 
period, since they help to keep the composition of the nutritive medium 
(the blood) in a normal condition 

The thyroid glands are therefore of the highest importance in 
organic development, and goitre must at all times be regarded as a serious 
affection, indeed whenever this alteration of the thyroid glands is present, 
growth disturbances are produced, or in the case of adults, the responsive 
functions become affected and lack of muscular energy, apathy and in¬ 
dolence result. 

Experiment has proved that dwarfs and idiots can be produced 
by the removal of the thyroid glands. In adults, their excision causes 
asthenia, viz., muscular impotence Excessive functioning of these 
glands due to the increase in volume of the organs without any «altera- 
tion of their tissues may occur, or what is more common, the activity of 
these organs is decreased owing to a change in the tissues ot winch they 
ate composed. 

The physiological disturbances are just opposite in the two cases, 
but are always very prejudicial to the health of the organism. 

In the case of animals, there can be no question of curing the pa¬ 
tients, for the disease ncessitates a long difficult treatment and careful 
supervision, or else serious surgical operations. 

In short, an animal affected with goitre, is in a condition of more, 
or less marked and intense organic inferiority and is of no use on the 
farm In no case, should individuals suffering from this disease be em¬ 
ployed as breeding-animals however excellent their conformation may ht\ 

P. I). 


957. Decubitosis and the Lamziekte ” of South Africa, 

Van Medem, I/. Ea d<5cubitose et la '' lanmekie do rAfri<iue auHlmle. 
Annales de Qemhlmx, Year 30, Ho. 5, pp. tOb-iOy. Brussels, 

There exists in the Transvaal a disease known as '' lanmekie ** which 
much resembles decubitosis, a disease met with along the coast of Texas 
and which every year carries off many head of cattle. 

In South Africa, lamziefcte (cattle paralysis), is most severe during 
the dry season, a time when the cattle suffer from ostepphagia, another 
phase of the disease called which consists in a depraved appetite. 
Br. Thibeen has come to the conclusion that lamziekte i® due to want 





m 

of pliosplioms in the ration since no animal given a superabundance of 
organic phosphorus has ever been known to contract the disease. 

In Texas, decnbitosis rages all along the low-lying coast area, whereas 
in the Transvaal, '' lamdekte is prevalent even in the high plateaux 
of the Veldt, Decnbitosis is unknown in wooded pastures; or in the en-^ 
closures where the cattle are fed, it attacks by preference bulls, although 
these animals show little tendency to contract Pika 

According to Dr, Thibcbn, animal carcases decomposing in the air 
harbour 3 different species of bacteria which secrete a toxin that kills any 
animals chewing the bones, scattered on the prairie. 

In the Transvaal, it is now forbidden by law to sell bones that have 
not been previously disinfected by steam. It is advisable to supply bone- 
meal to the breeding-stock, as this prevents osteophagia and the resulting 
" lamziekte Cattle given bone-meal grow more rapidly and are free 
from osteomalaxy and rachitis. 

Spreading siiperphosphatic fertilisers on the pastures also prevents 
lamziekte 

The only means of stamping out decnbitosis and lamziekte is the 
bnrying, or burning of all carcases without removing them from the place 
where they lie. P. D, 

958, Foot-and-Mouth Disease in Sheep* 

MotJSStJ, O. I^a ffe^re aphteuse chez le mouton. Journal d*Agriculture 
praUqm, Year 88, Vol. 1, Ko. 7, pp. 128-130. Paris, 1924. 

Foot-and-mouth disease rarely occurs in adult sheep, or goats, in 
the severe form in which it attacks cattle; fur-ther, it is seldom accompani¬ 
ed by the characteristic symptoms. Owing to foot-eruptions, being the 
best-known and frequently the only manifestation of the disease in 
sheep and goats, foot-and-month disease is in their case often confused 
with foot-rot. 

When mouth , lesions appear in these animals, they take the shape of 
small vesicles of short duration that arise on the pad, or on the inner 
surface of the lower lip. Copious salivation, which always occurs in 
cattle, is vSeldom present and the sick animals only exceptionally suffer 
from total loss of apetite. 

The foot lesions are, on the other hand, more characteristic in sheep, 
although the vesicles are often limited to the spaces between the digits 
and rarely extend to the external circumference of the hoof, or to the 
heel region. 

If numerous abortions occur during a few weeks in ewes in an ad- 
vahced state of gestation, this trouble is due to foot-and-mouth disease 
and not to contagious abortion; in the same mannet, a high mortality 
among the lambs of a few days old that show no pathological symptoms, 
is to be attributed to foot-and-mouth disease, 

Unlike foot-rot which develops slowly in one sheep after another, 
so that a long period elapses before a large number of individuate 4re 
attacked, foot-and-mouth disease is extremely contagious and though fte 

plirj 
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effects are slight in the case of adult sheep, the lambs born during the 
course of an outbreak of the disease die off in large numbers from a sep* 
ticemic form of the disease which is not accompanied by apparent le¬ 
sions, or vesicles, in the mouth, or on the foot, I^ambs born of dams 
that have 3ust had foot-and-mouth disease benefit by the iranmnity 
acquired by the ewe before lambing. 

It is possible to prevent the loss of the young animals if foot-and-¬ 
mouth disease is prevalent during the lambing season, or a little after. 
The blood, or blood-serum of individuals that have lately recovered 
(a few days or even some weeks previously), like that of hsT^^mmunised 
animals, possesses preventive and curative properties. Therefore, blood 
taken from animals that have recovered, if kept uncoagulaled, can be 
injected into infected individuals, or newly-born lambs, with the result 
that they frequently remain immune, or in any case, contract the di¬ 
sease in a benign form; 50 cc. of blood from animals that have recov¬ 
ered IS a suitable dose for adult sheep and 15-ao cc, is sufficient to insure 
lambs from infection. 

A veterinary is required to take the blood and make the in¬ 
jections, P. Da 

959. The Hereditary Resistance of Poultry to the Diphtheria Bacillus. 

Pra'TEUU, J. (Professeur a ITnstitut de Zootechnie de Louvam). Note sur 
la lidsistance h^Mitaire de la volaille k la dipht^rie bacillaire. Annaks de 
Medicine V^idrinatre, Year 69, Nos. 8 and 9, pp 336-372. Brussels, T924 

These experiments were begun with 5 hens and i cock. Two of the 
hens (Nos. 140 and 150), had proved resistant, while the 3 others had 
shown themselves to be susceptible as had also the cock (No. 153). The 
latter was mated with the 5 hens, and the experiments were continued 
on the offspring. In order to judge of their resistance, or susceptibility, 
the birds were inoculated in the mucous membrane of the mouth; they 
were isolated in the observation pens and kept together throughout tliey 
whole experiment. 

The following crosses were made : 

I. Cross hdwem susceptible x susceptible parent types, — From mut¬ 
ing cock 153 with the 3 susceptible hens, 9 chicks were obtained 8 of which 
were susceptible and i resistant. Further experiment proved that the 
latter bird must be regarded as susceptible, for its resistance was only 
, phenotypic, 

^ 11, Cross between resistant X susceptible parmt ^pe$, — The same 

. /^susceptible cock was mated with two resistant hens. The 17 chicks thus 
- obt^ned were all resistant. 

Ill* Intercrossing of the Fj chicks obtained from the cross resistant x 
susceptible (m 2). — This Fj x Pa cross produced 9 birds, of which 
.7 Were resistant and 2 susceptible, which shows a segregation of mono- 
hybrid dominants (3: r), 

IV. Re^brossmg the F* birds oUainei from cross rnktoM X mtm^UbU 

(e/2} pM individt ^,, ^ ^ order to test of 
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ment 3, tiie resistant heterozygons individuals were recrossed witli 
xecessives. By this means, 13 susceptible and to resistant birds were 
obtained; these figures recall ratio:!) resulting from crossing monohybrid 
Tx individuals with a parental recessive. The results of 3) and 4) 
prove the existence of a dominant factor of resistance R. whose absence 
causes susceptibility to the diphtheria bacillus. 

V Reciprocal Crosses — The resistant hen of i) was mated with a 
Fj cock and produced 4 chicks of which one was resistant and 3 were 
susceptible. Two of the susceptible individuals were mated with suscep¬ 
tible cocks and produced 5 descendants all of which were susceptible, 
thus proving that the apparently resistant fowl was in reality susceptible. 

Finally, 4 susceptible individuals were the total issue of Fj individuals 
derived from the susceptible x susceptible cross of i) 

General Recapttulatory Table. 


Nature of Cross 

Results 

Results 

I) nr X tr 

-!- + + + + !- + + 

— 

11) tr X RJR 



in) R X R 

+ + 


IV) It X R 

. 

+ + + + + 


V) R X « (?) 

+ + + 

— 

VX) It X «r 

1 M<i|m *»|*1 



The experiments described above show that resistance to the bacillus 
of diphtheria is due in the case of fowls to the presence of a single Mendelian 
factor R. whose absence induces susceptibility to the disease. Therefore 
it is possible by means of judicious selection based on experimental in^ 
oculation with the diphtheria bacillus, and by the systematic rejection of 
all susceptible individuals, to create lines that are immune to this form 
of diphtheria. , P. D. 

960. New nnd Effective method of Freeing Animats from Ticks^ 

Di SAJsroiusriNO, I. Vn metodo sconosciuto ma efficacisshno per libemre 
gH animali dalle zecche. La Nuom Veierinaria, Tear II, Ko* 7, pp, 
Bologna, 1924. ^ 

Th6 author describes a simple, cheap and speedy method adopted by, 
the Arabs to free an animal from ticks instead of having recourse to tte 
lengthy process of removing the pests one by one. For 5 consecutive;d^ys^ 

im} .... ‘ 
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the Arabs give the tick-infested cattle pills made of barley pounded in a 
mortar, kitcheti salt being added in the proportion of 200 gm. per 2 kg, 
barley. The animals readily take the salted barley. In the treatment 
for adult cattle i kg, (200 gm per day) are necessary, while 500 gni, (xoogm. 
pet day) are enough for calves From the first day, the dead or dying 
ticks begin to fall out, and on the fifth day the animal is quite free from the 
parasites. The sodium chloride is directly absorbed and passes into the 
blood, of which the salt content rises progressively as is shown by the fol¬ 
lowing instances 

ist animal: sodium chloride reaction of blood sk 6.380 , after taking 
150 gm, sodium chloride, reaction = 6 728. 

and animal: reaction = 5.467 ; after 8 days treatment, 6.844 * 

The explanation of the treatment is that the ticks are poisoned by the 
salt contained in the blood they suck from their host. This method has 
proved equally effective in the case of horses, but in order to administer 
sufficient salt to kill the ticks, it is necessary to introduce an oesophagean 
tube into the nostrils of the horse. 

P* D. 


961. Influence of Asparagin and of Ammonium Nitrate on the Nitro¬ 
genous Metabolism of Ruminants. 

SrABZEWSKA. M! (Institute of Animal Physiology and Feeduig at the Uni¬ 
versity of JaqueUonne, Cracow) Owptywie asparaginy i azotanu anionowego 
na wymiaiie azotawa zwierzecia przefiwajacego RoemtM Nmik Rolntezychf 
yol X, Year 3, pp 528-544, bibliography, tables 6. English summary. I\>zn 4 n, 
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The author used an adult sheep in his experiments to determine the 
effect exerted by asparagin and ammonium nitrate upon nitrogenous me¬ 
tabolism 

The chief results of his experiments may be summarised m 
follows; 

rj Asparagin added to a ration poor in digestible protein has a 
favourable effect upon nitrogenous metabolism in ruminants; 

2) Nitrate of ammonium, if employed in the same way, behaves si¬ 
milarly. A complete analogy has been found between the ^^havioui of 
ammonium nitrate in the authors experiments and that of sodium nitrate 
in B 0 G 0 zf 3 ^SK:i's experiments. 

3) The unretained part of the nitrogen obtained from the aspara* 
; gin md the ammonium nitrate was eliminated in the urine in the foftu 
^ ' i^.urea. 

j,, . / . 4) The simdar behaviour of the asparagin and of the ammonium ni- 

in the organism of the ruminant would seem to diow that these two 
a' ' undergo the same changes in animal economy* Probably ammo* 

SSa is a common intermediate product of bothr tlte oompoundi studied, 
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962, The Productive Value of Stock Foods. 

SBVtz, G. (Professeui* k T^coie sup^tiexire d'agncultnre et v^tMnaire de 
Flo de Janeiro) ta valeur productive des aKiuents du b^tail» Comptes r$ndu$ 
de VAcad&mte d'agnoultufe de Fmnce^ VoL X, No. 3, pp. 75-81. Paris, 1924. 

I, PyoducHve value in body-fat, or fattening value — Taking as his 
basis the results of Kxjnh and experiments which proved that 

ICO kg. of pure starch added to the maintenance ration of adult cattle 
that were not working produced an average of 24 8 kg. of body-fat, the 
author calculates the theoretic fattening value of any forage, with the help 
of the following formula . 


Pat = 


24 8 X n starch units 
100 


== 0.2448 starch units 


(one starch unit represents the starch value of the forage calculated accord¬ 
ing to Xuni/NEiR's method) 

Net energy value — The term fattening value is only used in connec¬ 
tion with the foods given as a supplement to the maintenance ration; 
therefore the amount of energy corresponding to the fat formed represents 
the total available energy derived by the organism from this food. 

The author calculates this energy by multiplying the fattening value 
hy the calorific equivalent of fats, viz, 9 4. 

When the animals are not being fattened, this energy, instead of being 
stored up in the form of fat, would be applied to some other useful purpose 
or would simply be used in the working of the vital organs, or the main- 
tanance of tlie organism. It forms what the author calls the net energy 
value of the food. 

The author shows that the value of the net energy can be obtained, 
without deriving it from the fajttening value, by multiplying the net starch 
value of a forage by the coefficient 2.33 (0.248 x 94 2.33) which gives the 

calorific equivalent of the net starch. This figure differs little from the 
energy value of pure starch (2.17-2.20) as found experimentally by Akmsby 
with the respiratory calorimeter. 

M. Spitz afterwards gives an instance of the practical application of 
his method to the determination of the comparative value of 3 forages that 
he studied in Brazil: Andropogon ^rufm, Cynodon Dactylon, and Panicum 
numidianum. 

Prof. Deceambre who laid this work before the AcadSmie d'agnadtme 
de France deduced the following conclusions from it: 

1) the productive value of stock feeds, whether expressed in terms of 
body-fat, [faliening value) or of energy [net energy value) gives the measure 
of their actual efficacy. 

2) The method advised by M. Spitz is as accurate as ihe* 

thod and possesses the additional advantage of expressing the useful effect 
of foods in function of actual production, or of the energy represented by 
the latter. 

3) When completed by the knowledge of the digestible protein coja-. 

im " 
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tent, it allows of the application of the experimental data acqitited, to 
the solution of problems of ratiomng, or the substitution of foods in a 
manner that is sufficiently accurate fox all practical purposes. 

4) It forms an accurate term of comparison between the vaiious foods 
regarded from the standpoint of economical production and for the esti-* 
mation of their true commercial value. 

5) The faitemng value only applies to the foods making up the produc¬ 
tion ration ; the net energy value, on the other hand, shows not onl}” the etieigy 
available for maintenance, but also the energy that can be used in produc¬ 
tion, or for any other stock-breeding purpose 

6) The productive value and the starch values based on exi>erimenis 
made in fattemng cattle, can strictly be applied only to this class of aninuiL, 
The productive value may however be extended to growing cattle, and dairy 
cows, or even to sheep and horses The productive value in the case of 
swine is difierent, being higher, at all events, when concentrates are given. 

l\ D. 


963 Rice Hulling^ and Polishing Residues as a Stock Feed* 

P. C. bes decliets du travail du riz dans ralimentation du b6tail 
lehn Scommiqua de VIndochtne, Year aS, pp. 80-81. Hanoi, April, 192-1 

A summary is given of Signor R. Chiappei^Ii's study on the utihvsa- 
tion of the by-product of nee, known as pula del riso'' (ricr-hran) 
This has the appearance of a more or less coarse flour which is moist 
and greasy and has a pleasant smell and taste In colour it is gctu^rally 
yellow, but sometimes takes on a brownish shade, and is composed of 
the exterior of the mesocatp, the embryo and a small quantity of broken 
rice. This bran has a high food value, for it is rich iu protein and fat 
and also contains a considerable proportion of starch and fibn*. 

As regards the digestibility of the protein, the fat and the N'-free 
extracts, K^ei^ner and KiCHtr found by feeding experiments on working 
oxen that the percentages of these substances were lespeotively 71,87 
and 90, 

Average chemical composUion 0/ rice bran. 


'W'ater . 13,6 % 

.. . % 

Crude protein.xi.6a % 


Crude fat ... 14,45 % 

Fibre.% 

N-free eautructs % 


The only disadvantage possessed by this bran is the large amount 
of fat it contains. The fat, on being broken up by the lipolytic mzy^ 
mes, produces acidity m the mass which may occasion gastric disturb¬ 
ances in animals. 

It is advisable to choose the least rich bran cakes with the lowest 
fat content as these keep longest and have the best fat protein ratio, so 
that they can Safely be fed in larger quantities to live-stock 

im 






” ^ ^ ^ 93 S 

Rice-bran cakes can be fed dry, or as a mash or paste; if given moist, 
however, they must be prepared just before use. 

The amount of cake, or rice-bran, given per head and per day de¬ 
pends upon the food to which it is added, 4-6 kg. being regarded as an 
average quantity ' R. D. 

964 Utilisation of Brewers’ Grains. 

Drummex., Iv utilisation des ditches de brasserie. Le CulHvaieur beige,, 
pp, 13-14 Brussels, 1934, 

Brewers' grains are composed of the husks of barley that have been 
used in beer-makmg and are moistened with a certain amount of water. 


Composition of brewers' grains. 



According 

Average 


to 

of 3 analyses 


WOLKP 

made by the anthor 

Water. 

.... 7610 

74.52 

Ash. 

. . . . 1.20 

1.59 

Albuminous matter. . 


4.89 

Fat. 


1.67 

Fibre. 


5 . 1!2 

Carbohydrates .... 

... 11^0 

12.23 


Woi<FEs' figures can therefore be used for calculating rations. 

Brewers' grains have long been used as a stock-feed, for although 
they contain much water, they are very nutritious, {i kg. brewers' grains 
«s 2 kg beets) and eaten with avidity by animals. They give excellent 
results in rearing young stock, during lactation, and in fattening. Sows 
in farrow eat brewers' grains readily This feed is given alone, or mixed 
with other substances. The following are types of rations that may 
be fed. 


Dairy cows (300 ifeg.) 

Btewets* grains. ... ao kg. Brewers* grate . ts.s feg* Brewers* grtes . x$ 1;^. 

Hay free <)f clover . 5 » Shorts, .... ^.5 » Dry lucerne ... 6 » 

Cottonseed cake ... r » Wheat hraa... 3.0 » Bean meal. ... «.5 » 

Oat-stmw ...... 5 » Straw. .... 4,5 » Chopped straw. . 4.0 # 


Swine (25 kg. hve-weight). 



Butter milk. 1 V4 1' 
Potatoes. . 1 74kg. 
Bean meal . V4kg. 

Brewers* grate V® kg* 

Malt germs. 375 gm, 
Palmnut cake 200 » 
Potatoes. . . 750 » 
Brewers* grains 50 
km. 

Potatoes^ . 1,250 kg. 
Skim milk. 1.250 t 
Brewers* grate 0.750 
kg^ 

Malt germs. . 0.250 

Potatoes ... 1 kg. 
Brewers’ grate 0,750 
kg. 

Butter milk 1,750 1 
Bye.50 kg. 


Owing to their high water content, brewers' grains quickly decom* 
pose. They can be kept in the fresh air for several days, provided they 
qre cooled as quickly as possible. When necessary to k^ep them for a 
longer time, they must be put into the silo, pressed, or dried. , 
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965* Hemamtratioii of Food Value of Mills, 

Reed, 0 B, and HTOEMAN, C. F. (Dairy Section, Micliigan Af!;ricu 1 tutal 
Experiment Station) The Creamery and Milk Plant Monthly, Vol XXTT, 
No. 8, p 46 Chicago, 1924 

In order to show the food value of nailk, the following experiiucni 
■was carried out at the Michigan Agricultural Experiment Station, the 
animals used being 4 Yorkshire pigs of the same Utter and of nearly 
the same weight The animals were divided into two lots. 

I/Ot I: fed shelled yellow maize * 4 - skim-milk for 5 months. 

Tot II. given shelled yellow maize + water for the same time. 
The maize was placed in a self-feeder, Tot I was given as much milk 
as the animals could consume during their two daily meals. All the 
animals were weighed every 10 days 

At the end of the 5 months of the experiment, the pigs of lot I 
had gained an average total of 100 kg, whereas the average live-weight 
gain of lot II was only 4.303 kg. This great inequality was due to the 
** growing power of skim-milk There was also a striking difference in 
the health of the two lots; further, lot I was evidently satisfied by the 
ration fed while lot II showed an abnormal desire, on every opportunity 
to eat pebbles and slag, thus proving the ration to be insufficient. 

The pigs of lot II were subjected to another 5 months' expennient 
with a view to determining the food value of skim-milk and the effect 
of an arrest of growth upon later development. 

One of the pigs (7 months old and weighing 19.500 kg) was given 
shelled maize and skim-milk, the other pig, which was of the same age 
and weighed 21.730 kg., received shelled maize + water + complete 
mixture of mineral sut^tances. The latter were added to the ration 
in order to prove that the lack of mineral substances in the ration of 
lot II had not been the cause of the great difference between lot I 
and lot II, 

At the end of the second 5 months' period of experiment, the pig 
fed maize and skim-milk had gained 139.07 kg. and had entindy made 
good the arrest in its development, while the pig given maize 4 water 
+ mineral substances had only gained 12.684 kg. 

The latter animal when it was 12 months old and weighed only 
34.428 kg. was given a ration of shelled maize and skim-milk. After 5 
months of this iet, it gained 124.123 kg. in live-weight. This gain was 
not due only to an increase in fat, but also to the development of the 
skeleton and the muscles 

This not only proves the food value of skim-milk, but also that an 
can make up for an arrest in development due to improper feed- 
ing if it is given the right food before the growth impntee hw ceased 

conclusion, we may state that milk is a complete food which 

sugar, supplies protein materii^ 

musde formation, and is at, the same, time a source'of the mineral 

" iml ' ' ' ^ ^ 
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matter required for boue-development and of the vitamiues that axe 
the accessory factors of growth. P. D. 

966. Digestibility of Red Herrings and their Value for Milk Production-. 

ISAACHSiJN, H, J Ben salte silds foxdoielighet og verdi i melkprodukzjoneii, 
x6 de Meddelse fm foring$fors 0 kene vedNorges Landhniksh 0 'iskole 1922, Mddmger 
fm Norges Landbruksh 0 zskole, No 1, pp 47-60, 17 giaphs, English Sumxnary. 
Christiania, 1923 

The chemical composition of red herrings is very variable. The follow¬ 
ing averages were obtained from the analysis of 12 samples . dry matter: 
45,4 %, protein (estimated as true protein), 14 6 %, fat 9 i % , ash 19 7 %; 
salt. 17.7 % ; other organic substances : 2 % Of the total dry matter, 
32 % was composed of protein, 20 % of fat and 39 % of salt. 

As the salt content is very high the herrings should be soaked in water 
before using them. By soaking the fish in cold water for 30hours, without 
changing the water, 13 % of the protein and 59 % of the salt were dissolv¬ 
ed. The herring absorbs the water in which it is immersed, therefoife its 
weight remains much the same ; i kg. of soaked herrings contain a rather 
smaller amount of nutritive elements than before treatment but the food 
value of the dry matter is increased by the removal of the salt. 

Experiments on the digestibility of the product were carried out on 
two sheep fed whole fish and cleaned fish. The average digestibility coef¬ 
ficients thus obtained were as follows : organic matter . 86.6 , protein 98.5 ; 
fat: 83.1; ash (salt): 95.4. By means of artificial digestion with pepsin 
-f hydrochloric acid the average digestibility coefficient of the protein was 
found to be 19. 

The productive value of the heriings was determined with 8 pairs of 
dairy cows (using the group method) and with 17 cows (period method) : 
100 kg. of herrings weighed before soaking, but fed after soaking, had the 
value of 46.3 food units, or i food unit per 2 2 kg. of soaked red herrings. 
Allowing for the losses during soaking (13 % of the protein) it may be es¬ 
timated that 100 kg. of unwashed herrings is worth 49 food units, pr x food 
unit per 2.x kg. 

This estimate does not take into account the fall in the fat content of 
the milk that may be caused by the herrings. If this is reckoned, 2.2 kg. 
of red herrings contain i food unit. 

Red herrings have a variable effect on the fat content of milk according 
to the places where the experiments are conducted. Sometimes the fat 
percentage is greatly reduced, whereas at others, it remains unchanged. As 
a rule, however, the experiments proved the fat percentage of the. tmlk: 
to have been reduced. 

By comparing the theoretical value with the value found by experiment, 
the starch value of herrings was estimated as 95, In these tests, however, 
the herring meal with which the herrings were compared was assumed to 
contain little salt, but to be of full starch value ; further no account was 
taken of the possible reduction in the fat content of the mHk. Now that 
the amount of this loss of fat is known, we may safely estimate the average 
starch value of red herrings at 92, P, D- 
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967. tospectiott of Coiamierdal Feeding-Staffs* 

BuUehn 209, pp. 44 Uiiivetsity of New Hampsliite, U, S A., X924. 

The Bulletin was compiled by the Commissioner of Agriciiltiue for 
the State Department of Agriculture, in 1923. The first 12 pages deal witli 
the quality of feeding-stuffs, classification, meaning of chemical atialysis, 
digestibility of foods, method of using tables in making up cattle feeds, 
suggestions in purchasing feeds, etc The remainder of the book is ent irely 
composed of tabtalated analyses of practically every feed used for cattle, 
pigs and poultry. W, S. G. 

968. Multiple Gestation, and Twins. 

DncHAMBiiK, Ed Be la gestation g^mellaire et des jnmeauic. La Revue de 
Zootechme, revue des Seveurs, Year 3, No, 6, pp 411-^17 Paris, 1904. 

By the term multiple gestation is understood the simultaneous pro¬ 
duction of several young by a female belonging to a species that is usual 
uniparous. The production of twins is due to abnormal circumstances and 
the animals bom under these conditions have certain special physiological 
characters of which the most striking is frequently an exact similanty in 
external appearance. Corne^vin estimates the proportion of twin births in 
the case of some domestic animals as follows: mare, one twin birth out of 
1000 ; ass, one out of 100 , cow one out of 80. Ewes often drop twin lambs 
and there are some breeds of sheep (for instance, the Caux breed), which 
regularly produce twins as a result of selection with this object in view. 
It has been found that an animal which has on one occasion produced 
several young at a birth, is likely to do so again, and further, that the num¬ 
ber of the offspring tends to increase at each succeeding birth. Grx.r4VRAY 
mentions a cow that dropped one calf in 1842; three calves in 1843, four 
again in 1843, two in 1844; three in 1845 in 1846 ; two in 1847 J 
four in 5:848, viz., 25 calves in 7 years. 

If the pedigree of twin-bearing females is examined, it is often found 
that some of their ancestresses were also multiparous; indeed, twins 
predisposed to produce twins. Thus multiple gestation is an hereditary 
character. 

Another remarkable fact for which no explanation has been found is 
that males have the power of begetting twins. In the case of thirteen 
ewes served by the same ram there were i single birth, 8 double births, 
3 triple, and i quintuple, whereas the same proportion of multiple births 
did not occur in the rest of the flock which was served by other rams. 

; ^ Twins may be bivitelline, or monovitelHne. At tihe moment of heat, 
ii itnay happen that two ova are present in the uterus at the same time hav¬ 
ing come from one, or from both, of the ovaries. If these ova are fertilise 

twins are produced, but in this type of twin, the individuals ate no more 
intimately connected than any oth^ two brothers or two sisters, for since 
the ova have been separately fertilised, the young may even be tie off¬ 
spring of two different fathers and bear no resemblance to one another 
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because their simultaneous birth is due to chance; such twins are known 
as accidental, or bivitelline, twins. 

In another case, as a result of influences that have not been determined, 
the same ovum gives rise to two embryos that will become true, or mono¬ 
vitelline twins The two beings thus produced are absolutely identical 
in their external aspect, have the same ancestral inheritance and, from the 
physiological standpoint, are a single individual. This explains the facts 
that monovitelline twins are of the same sex and resemble one another to 
an extraordinary extent. This similarity extends even to the intimate 
organisation of the two individuals, the same congenital troubles, or mal¬ 
formations, are found in both twins which may even suffer at the same age 
from similar diathesic disturbances. The exact similarity of monovitel- 
Hne twins is useful when it is a question of recognising animals by means 
of epidermic markings, for it is probable that these will be identical m both 
twins. This does not, however, detract from the value of this method of 
identification for only two absolutely identical individuals could be sub¬ 
stituted for one anothei; further, the fact that the animals are twins can 
be easily noted at birth. 

If the twins are of different sexes they are certainly bivitelline, but 
if they are of the same sex, they may be monovitelline, or bivitelline. The 
amnion of the envelopes decides the question : one amnion and two cords, 
or two amnions but one chorion ~ univitelline twins. 

Two distinct chorio-amniotic sacs =» bivitelline twins. The study of 
the foetal envelopes has afforded an explanation of the fact that in the case 
of twin cattle, one calf is often sterile and sometimes its genital organs pre¬ 
sent anomalies. M. I/TOi:)® examined 41 cows' uteri containing 2 embryos : 
20 times the foetus were of the same sex, while 21 times they were of dif¬ 
ferent sexes. In nearly every case the chorion had established vascular 
connections betweefi the foetus. Each time such connections existed and 
the sexes of the foetus were different, the ovaries of the female were atro¬ 
phied. Under other conditions, these organs remained normal, as was 
observed in 3 cases out of 31. The author concludes that the blood of the 
male contains hormones which prevent the normal development of the 
female reproductive organs and when it circulates through them gives rise 
to sterility and its consequences : genital malformations, and masculinism. 

In birds, two classes of twins are found . bivitelline twins produced 
from eggs with two yolks, and monovitelline twins hatched from eggs with 
one yolk. These two classes arise in two ways and it is possible that the^ 
methods also exist in the case of mammals, but owing to the reduced siase 
of the mammalian ovum, it is difficult to follow them. We must either 
suppose the yolk to possess two cicatricules each giving rise after fertil¬ 
isation to an embryo, or to have only one dcatricule which produces a 
double embryo. The embryos that develop on a single yolk may be equal, 
or unequal, one being normal and the other somewhat abnormal. At tot, 
the embryos remain isolated, but later, at the time wheU the umbil^al 
vesicle penetrates into the abdominal cavity, they may be united hy; 
means of their umbilici and give rise to an ompholagous monster 
by the union of two twin individuals. , , ^ " 




940 

The study of the production of twins among birds throws light upon the 
embryology of higher animals, since from the physiological standpoint, 
the egg of the bird is comparable in every respect to the mammalian ovum, 
while it has thfe advantage of being much more easily studied 

P. D. 

969. Tunisian Live-Stock. 

Le cheptel Tunisien. Annales de VInsiitut Colonial d$ Bordeaux 81-82, 
Paris, Bordeaux, March, 1924. 

This article gives the statistics of the last livestock census in Tunisia 
and contains a description of the chief species of domestic animals. 

. The Tunisian horse belongs to the Barbary breed, or to the class of 
Arab-Barbary derivatives It has valuable qualities being thrifty, haidy, 
and enduring 

The same variety of donkey is to be found throughout the whole of 
North Africa, the ammals are smalt, thrifty, hardly and solidy-built. On 
account of the difference in the ammals used for mule-breeding, the Tun¬ 
isian mule is not of a well defined type : its height varies from I 30 m, to 
1,50 m Some individuals are small, thin, and scraggy, while others are 
large, muscular and well filled-out. The oxen of the country are excellent 
work animals and have also a marked aptitude for fattening, finely-finished 
oxen giving a meat yield of 47 to 50 % The Tunisian cows are poor milk¬ 
ers, but this is attributable to the chmate rather than to the breed. 

The native sheep belong to the fat-tailed Barbary breed, they aie liard> 
and furnish excellent mutton, their meat yield varying from 40 % to 47 '■V,,. 
The Tunisian goat resembles the Nubian goat and when well fed, gives 
about I litre of milk per day 

The Tumsian pig is a variety of the Iberian bleed, it is veiy haicly 
and well adapted to open-air breeding Pork yield 75 % of live-weight, 

There are two races of dromedaries in Tunisia, of which one supplies 
pack-animals and other riding-camels. The pack-dromedaiy vaties in 
height from 1.60 m to 1.90 m., it is thrifty, hardy and enduring. The 
'' mehaxi or riding-camel, is very thrifty and very resistant to fatigue. 

The Government has to combat various contagious diseases that at¬ 
tack the live-stock, foot-and-mouth disease, rinderpest, doutin and mhies 
being the most prevalent. 

The prophylatic direction of stock-breeding is assisted by the Atloiitg 
Institute which carries out researches on contagious diseases, and manu¬ 
factures and distributes vaccines, serums, etc. 

vThe following measures have been adopted by the Government for 
encouraging and improving horse-breeding. Prizes are awarded to the 
owners of animals worthy of distinction; a Pony Studbook for Tmiisiati 
ponies and those derived from the Barbary breed has been started; a grant 
has T^en made to the French Hemount Station which places at the dispo- 
^ ol horse-breeders, lai stallions from its dep6t of Tebouta, the ammals 
, being divided among a6 Stations at the Service season. 

The State keeps a certain number of Pyrennean jack^asses, which are 

^ breeders at the service season for the production-of mules suitable 
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for agricultural work. The offspring obtained by crossing these asses 
with native mares are very satisfactory 

Zebus of various origins have been introduced for the improvement of 
the Tunisian cattle, while Merino and thm-tail Algerian rams have been 
impoited to improve the native sheep breeds. 

Finally, with a view to the co-ordination of the work, the Government 
has established the Breeding Station of Sidi-Tabet where technical, practical 
and economic expeiiments are conducted, in older to obtain the necessary 
experience for directing stock breeders in the improvement and management 
of the native races, and to supply them with information respecting the ac¬ 
climatisation of foieign breeds with the object of their direct exploita¬ 
tion, or of crossing them with the native animals, P D 

970. Draft Animals in the Philippines. 

Sharp, M Hoard's Dcmyman, TXVII, No 24, p. 845, figs 5, Fort At¬ 
kinson, Wisconsin, 1924 

The animals generally used for draught purposes in the Philippines 
are " carabaos ”, 01 water-buffaloes, and Indian cattle (called mcas 
in Spam). The carabao is well adapted to heavy work It is a short, 
heavily built, powerful animal with a slow pace well suited for the tillage 
of the damp muddy soil of rice-fields 

The water-buffalo is also largely used for transport purposes, the nor¬ 
mal load under draft being one ton of produce on a small two-wheeled cart. 
Not infrequently, caravans of 25 to 30 carabaos are met taking rice, 
coconuts and other produce to the markets. The name “ water-buffalo ” 
has been given to these animals because, during the hot hours of the day, 
they like to immerse thenjselves in water, leaving only their heads above 
the surface. 

The water-bhffalo is only used for milk production to a very limited 
extent. A carabao cow if properly fed can give as much as 3 kg. of milk 
(containing 7.5 % fat and 20 % solid matter) per day 

The inhabitants of the Philippines, however, depend chiefly upon 
goats for their milk and dairy products. 

Dairy cows imported into the islands have done very well except 
when they have fallen victims to rinderpest As a serious campaign 
has been started against this disease, it is hoped that in the future dairy, 
cows and beef cattle will occupy an important place in the agricultural 
industry of the country. 

The carabao is also a butcher's beast but the beef is rather tough. 

The water-buffalo lives chiefly on grass, some concentrates being added 
during the working season. As a rule, the coat of these buffaloes is black 
or dark brown, although white individuals are sometimes seen. The 
price of carabao varies from 150 to 300 pesos (i peso := 2.59 fr. at par). 
In the agricultural colleges of the PhiHpines, much attention is paid to 
" breeding and selecting water-buffaloes fox draught purposes, a scale of 
points being employed similar to that used in the United States for 
draught horses. 

The carabao seems to be indigenous to the Philippine Islands for 







wild specimens can yet be met with in tininhabited parts of the country; 
some persons, however, believe this buffalo to have come from China* 
Another very important draught animal is the vaca which re¬ 
sembles the Jersey as to colour, but is of a different size and general ty]K\ 
being broader on the whole and having heavier forf-qnarters* The vaca '' 
is chiefly used for traction and ploughing on rough ground ; its country 
of origin is probably China. The ** vaca " is used for beef production and 
also for milking, for though the female does not give much milk it is 
superior tn this respect to the carabao. 

ISfo heavy draught horses can stand the climate of the Philtp]>ines, 
but hundreds of little ponies, similar to Shetlands, are used both for riding 
and driving. They afford a practical cheap and comfortable means of 
getting about and are harnessed to small two-wheeled carriages kttown 
as carromatas P. D. 

Speciak 

97X. The Genetic Cycle of the Horse; the Hypothetical Genealogy of 
the Horse. 

Lukomskt Boi^nsi^AW, Hipotetyzcna genealogja konia, Jioczmhi Nmk 
Rolmczych^ VoL IX, No 3, pp. 561-571, table t French summary. I^oznAn, 
1923. 

All animal forms are the products of the conditions of the soil and cli¬ 
mate, When animals are transported where other conditions obtain, they 
axe obliged to adapt themselves to their new environment, or else they 
perish The horse is a striking instance of this natural Jaw. 

The Bashkhire of the Urals is the horse which most nearly resembles 
the wild species and it may be regarded as the prototype of the domestic 
horse. This primitive type penetrated into all parts of the world, being mod¬ 
ified in the East into the Mongol pony, in the South into the ptire-bred 
Oriental horse, and subsequently in Europe into the English thorough¬ 
bred. Finally in the North, it became the Scandinavian pony, an animal 
intermediate between the Mongol and the heavy forms of the Dtitch horses. 
The half-bred is the link between the two stocks: viz. that of th<* pure¬ 
bred Oriental and of the Western horse respectively. 

Thus we arrive at the following cycle of types : 

1. r*rototype (Basliktotre hoist) 

I Mongol pony | 

B, IX Sc and lo av ian pony A. XI Knltttuc horse 

B III a and K light draiaght A. til Cauc43Aiatt hor«e 

B. IV Ih-anght A. IV Bnre-brJ Otientd 

A. V ywre-bred Westeni hmm 




B. A. and A. B. Ball-hted horse 


r. n. 



stock: 
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972. Measurements of the Fied-Black Plain Breed of Cattle of Greater 
Poland (Province of Pomto). 

KONsrfisrsKi, T. Badania zoomettycztie nad bydtem czarno-biatem nizin- 
nem Wielkopolsce ItocsimM Nauk Rolmczych, Vol X, Year 3, pp, 570-597, 
tables 6, %s. 6, graphs 2. UngHsh Stmmiary. Pozndn, 1923. 

During the summer of 1923, the author measured 159 plain cows of 
the East Friesian type. All the animals in question were registered in 
the Herdbook of Pozndn which includes the 3 following States: Przybo- 
rewko, Gasawy and Chrustowo. The soil is most fertile in Chrustowo 
and least fertile in Pzyborewko. It appears that where the soil is most 
fertile all the measurements, except neck length, are reduced. 

The results of the measurements, expressed in terms of the arithme¬ 
tic mean (A), type deviation (O) and variation coefRcient (V) are as fol¬ 
lows . 



No^ 

A 

0 

V 

ICycngth of head (total) . . , , . . 

159 

52.7 

19 

3 7 

I^eugth of head from inu22jlc . 

159 

49-7 

c 5 

5.03 

l/cagth of forehead ... , , . . 

159 

23 2 

1.28 

55 

Breadth of foreliead (narrowebt part) . . 

159 

17.3 

I 048 

6.0 

Breadth of forehead (widest pait). 

159 

2 X 0 

1.109 

5.2 

Width between horns 

159 

x 6 4 

1.049 

633 

Width of mnzzlc.. 

15X 

15 2 

1954 

12.8 

length of horns , . • .. . 

157 

21.9 



Circumference of liotns. 

157 

15.1 

— 


Height at wither';, . . 

153 

X32.4 

2 267 

1.7 

» at croup . *.. 

153 

X 33*7 

2.961 

2,2 

» at toot of tad . 

153 

I 33‘7 

2.908 

2.2 

» of legs at point of shoulder. ... 

138 

70 0 

2,582 

3.68 

» at fenee (pisiform hone) .... 

r «9 

3 d .4 

2.42 

6.66 

» at hock. 

ISJO 

50 X 

3.56 

7.1 

Circumference beneath knee. 

IxjS 

X9.0 

1353 

7.X2 

Total length of animal ... . 

X 59 

204.0 

3.7 

X.8 

XiengUi of foody mcastired horissontally. 

X 59 

x 5 a.o 

4.687 

3.07 

» » body measured obliquely....... 

X48 

161.0 

5.^4 

3.24 

» » pelvis. 

148 

5 «.o 

X 908 

4.23 

» » tail.. 

X 43 

84.3 

— 

— 

Width of chest above the shoulders. ..... 

X48 

44.4 

2.601 

5.8 

Depth of chest. 

143 

7 X .3 

2 763 

3.8 

Distance between points of haunches. 

X29 

55.0 

3.^43 

5.8 

» % points of croups, . 

129 

350 

2.626 

76 

» t pelvic bones (diameter of pelvis) 

129 

53.6 

2 03 

3-^78 

Girth of chest... 

1^9 

186.5 

6.538 

3-5 

Girth of aMomen, . ... . 

X 59 

196.0 

S.021 

2.56 

[M»} 
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t 

Summitry of Cm^eUHon Coeffi&tents 

Total length of head and length of pdvis . . .r *» o.8i 

Total length of forehead * .r *»« oJ> 

Height at withers and length of fore-limbs . . * - . r « 0.4 

» » )♦ » oblique length of body. , * . . - r - o. 5; 

» » » » depth of chest .. * * • t - 0,41 

» » » » gUdh of chest . . . . . • . i 

s » » tt width of pelvis . , . i o 37 

» » » » length of pelvis. . 1 ^ o. 37 

Width and depth of chest • • • . • - • 1 

I+ength and width of pelvis . . . . . .r o. 56 

l^engtli of croup and distance tietween points of the croup * . . r 0.7 

Ten^h of body (oblique) and depth of chest .. **.rw'Oi7 

l\ Ih 


973. Rate of Milk Secretion as Affected by an Accumulation of Milk 
in the Mammary Gland* 

Ragsdai/B, a. C , Turner, C W , and Brody S. (Dairy Husbandry Depart¬ 
ment, University of Missoun, Columbia, Missouri), Journal of Datf'^ SGi^nm^ 
Vol VIII, No, 3, pp. 249-254, table i, graphs 2, bibliography Baltimore, 1924. 


The object of the present study is to show the effect on milk hccretiou 
caused by an accumulation of milk in the mammary gland and to piove the 
advantages of the frequent milkings advised by dairy expeits 

In tlieit experiincnis, 

_ _ , ^ ^ _ , . _ , which lasted about three 



Rig I5X — Rising curve represaits total imlk obtain¬ 
ed at the end of tlie tunc interval shown; the 
declining curve repiesenis the tnilfc bccteled per 
hour at successive intervals, each hours milk pro¬ 
duction, 05 % of production succeeding hour 

A » mflk secreted during entire interval; B ** how 
after last milking; C milk secreted per hour, 


months, the autlions used 
2 jetvsey and 2 Ayrshire 
cows. The expel imont pe¬ 
riod was tlivided into sub- 
Xieriods of j days exf>crj- 
mentaticai and 3 days rest. 

The animals were milk¬ 
ed legularly tuornijtig and 
evening at 5 t>*c!ock. Dur¬ 
ing the fust sub-period* 
thtncwusdJi extra milking 
at f) (/clock in ordet to 1 ob¬ 
tain the milk semded dur¬ 
ing the first hour. During 
the second f^ericKl, the extra 
milking was done at 7 in 
the monniig, so as to gel 
the milk M*cieied during 
the two hours subhcquent 
to the teguiat utilking; this 
method was continued till 
the 36th hour, the rt^thirs 
o*clocfc morning or twening 
milkings being supjirehsetl 
when necwsaiy, 
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Figure 151 shows the results obtained and allows the following con¬ 
clusions to be drawn: 

1) The rate of niilk-secretion per time unit is regulated by the amount 
of milk accumulated in the mammary gland, or by the length of time in¬ 
tervening between the two milkings If the amount of milk secreted in 
the course of the hist hour is represented by 100, the amount secreted 
dining each of the following hours is approximately 95 % of the milk 
secreted in the ocurse of the preceding hour 

2) The curve representing the amount of the milk secreted follows 

the same course as a 
cuive showing a die- ^ 

mical reaction where 
the reaction jiroducts 
are not removed , this 
proves milk secretion to ^ 

be a chemical process g 

that obeys the 01 dinary 
laws of physical che- 7 

nustry. 

Under the experi- 6 

mental conditions, it A 

was estimated that a ^ 

cow which is milked ^ 

three times daily will 
give no % of the milk 3 
secreted by a cow that 
is only milked twice 2 

daily; while a cow milk¬ 
ed four times daily will ^ 

yield n6 % of the milk 
obtained from a cow 
only milked twice daily. » 

Figure 152 shows 
the ehect produced on FlO. 153 — Curve shows a gradual decrease In the % 
the fat content of milk of fat m the imlkat varying lime intervals foUowmg 

by the length of time the preceding milking, 

intervening between two a fat ; b « hours after last miikiug. 

milkings. 

The data prove that 

the fat percentage and total solid matter content fall with the prolonging 
of the interval between two milkings, provided the time does not exceed 
14 to 16 hours. After that length of time, there is a gradual increase up 
to 36 hours. 

Other data collected at the Station would, however seem to show that 
there is a connection between the fat-content of milk and the time that has 
elapsed since the animal has been fed, and that this relation, rather than the 
interval between the two milkings, is the factor accounting for the Varia¬ 
tion in the milk composition. 

XX — Agr, tng* 
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974. Effect of Incomplete Removal of Milk from the Udder, 

Davidson, E. A (Department of Dairy Husbandry, University of Illinois, 
Urbana, Illinois* Journal of Dairy Science Vll, No* 2, pp. *207*29^, tables 
15, giaplis 16, bibliography. Baltimore, 1924. 

The author begins by giving the results of previous expet inunils an<l 
lays stress on the impoxtance of completely removing all the milk tiom ilje 
udder before beginning milk control, A table and a graph show tlu* lesults 
of leaving a certain amount of milk in the udder. 

The incomplete removal of the milk causes a maiked dilleience in the 
percentage composition (lactose + protein + ash) of the milk puKluced 
during subsequent milkings, and a return to noimal conditiouh is very gta- 
dual* The fat percentage, however, increases considerably and is higliest 
after the milk has been re-introduced into the udder at the time of llu* se¬ 
cond milking 

The details of an experiment are given which lasted 4 moiiilns and was 
conducted to ascertain the effect produced upon the quaiitily and coin« 
position of succeeding milkings, by leaving a certain quantity of milk in the 
udder. In the test were used, la pure-bred cows (5 Holsteitis, J Jetse3%s> 

3 Guernseys and 1 Ayrshire), ranging in age from 2 years and it mouths to 
12 years and in the first to the ninth month of lactation. The experimental 
period was divided into 10 sub-periods. 

In the first experiment, 4 cows were employed (i of each of tlie above 
mentioned breeds), the animals were milk^ at stated hours twice a day, 
the milk being weighed, sampled and analySd to estimate the fat content, 
lactose and solid substance percentage after each milking. The experi¬ 
ment was extended to 19 tested milkings 8 of which were regarded as forniing 
a preliminary period. At the 15th milking %. of the average milk usually 
yielded was left in the udder (the estimate being based on tlie 7 preceding 
milkings), and the 4 succeeding milkings were compared with the 8 prelim¬ 
inary milkings. 

In the second experiment, a similar procedure was followed, except 
that there were only 17 milkings of which 8 composed the preliininary pe¬ 
riod. At the 13^ milking, over % of the milk yielded on an average at each 
milking (calculated on the basis of the 6 preceding milkings) was lelt. In 
the 8 following experiments, the usual ofiicial test method was adopted, 
viz, the cows were milked 4 times daily, hjach of these experiments lasted 

4 days and included 17 tested and sampled milkings. The first 8 prelim- 
formed the preliminary period. After the Qth milking, the 
amount of milk drawn was left in the udder (based on the 4 precetog milk* 
ings).^ 

The 8 following milkings were considered the sameasthc^ of the semi¬ 
official tests and compar^ with the 8 preliminary milkings* 

At the beginning (during the 2 first milkings), the Imtttr fat was de¬ 
termined by the Babcock method, the lactose by pokrimetiy* md the total 
solid ^tters by weight. In the next 8 e^qperimentSi the ' methods were 

mployed except that the fat was detetnd&ad',^y me* 

, ,, 
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From the results of the experiments, shown in 17 tables and 15 graphs 
the following conclusions may be drawn . 

1) The average milk and butteifat yield and the average fat percent¬ 
age of the milk tended to increase during the 2 days of the test. 

2) The average lactose content decreased. 

3) There was little variation in the protein + ash content of the milk 

4) The degree of the changes taking place in the composition of the 
milk during this time depended upon • a) the amount of milk left in the lid- 
dei , b) the length of time this milk remained in the udder before complete 
milking 

5) The decrease in the lactose content of the milk was not sufficient 
to be revealed by estimating the sugar, but was enough to cause the suspi¬ 
cion that the milking had not been coiiiplete 

6) In the same manner, the various changes taking place in the com¬ 

position of the milk collected during 2 days did not suffice of themselve- 
to prove the deception, unless there were some data showing the composi¬ 
tion of the milk yielded before the incomplete milking. P. D. 

975 Correlation Betwen Amount of Milk Produced and Fat Percentage 

of Milk. 

KonopInski, T, Wspotzalcino^e niiedzy zswaitoscia Atuszczu Womleku 
a alo^eia mlcka Rocsmhi Nauk Rolniczych, Vol X, No 2, pp 218-241, tables 13, 
bibliography, English summary, Pozndn, 1924, 

Since 1894, the literature dealing with cattle selection has contained 
different opinions on the subject of the correlation existing between the 
percentage of butter-fat and the amount of milk produced by an animal. 
Careful calculations have recently been made with a view to determining 
the correlation of these factors. The results which have been published 
do not agree, but they usually show a negative correlation of the amounts 
produced, though sometimes the correlation is shown to be positive. 

The author has tried to solve the question by means of the statistical 
method and his calculations have doubled the statistical data available 
for the purpose. 

On applying the statistical method to the results obtained, it appears 
that the average of all the calculations hitherto made is ~ — 0.1865. 
Thus, a correlation exists, but it is negative. 

This result has been obtained from the examination of the milk and 
butter-fat records of 32 126 cows divided into 28 lots containing from 89 
to 3564 animals. P. D. 


976, Results of Experiments on Pairy Cows in Denmark. 

FKriDKniKSEN, L Forclohge Oplysninger oni nogle Fotsog med Malkekoor 
i Vinteren 1922-23, Meddehhe fm Fors0glaboniton&t H%isdyrbmngs-afd&Hw> 
udgivet af den KgL Vetennaer og Landboh 0 jshales Lahomtonum for Imd^ 
0 ho%omishe For$ 0 g, pp. 1 graph, Copenhagen, 1923 

t Di-ffermt quantities of foods and of protein, — These experiments in¬ 
clude 3 series, a, 6, and c. 
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Series a. Constant amount of food (% forage unit per kg. of milk). 
D%fferent -protein content 50, 40 and 60 gm. net digestible protein per kg. 
oC milk. Three farms, in the case of one of the fuinus, two gioup.s /t. 


Group 


Amount of net digestible protein per f, u, and i>er 3 kg of milk 


A 

B 

C 


x^ogiti, 
120 » 
180 » 


The cows fed normal rations kre placed in group those receiving 
less food in group B and the most liberally fed animals in group C. Jly 
normal ration is to be rindeistood : a maintenance ration of one forage 
unit (containing 50-60 gm. net digestible protein) for every 125-X50 kg 
of live weight and which is varied according to the condition of the cow. 
For every 3 kg. of milk (of normal fat percentage) is added, in the 
production ration, one forage unit containing about roo gm. of net digest¬ 
ible protein. The amount of food given was altered according to the fluc¬ 
tuations of the milk, the quantity of the substances being changed every 
fortnight on the basis of the daily milk yield of the cow during the past 
fourteen days The variation in the amount of protein was obtained by 
altering the ratio of the cake and cereals fed the diflerent groujis : On an 
average, the forage and concentrates were given in the following ]>topoi lions 
to the various groups; 

A 66 per 100 cake and 34 p 100 cereals 
jB? 47 » » » » 53 » » » 

C86» » » » 14 »» » 


It was necessary to see whether the variations in the amounts of cereals, 
or of cake, had any effect ui:)on the cows employed in the experiiiieui. It 
was found that all the cows gave practically the same amount <jf milk con¬ 
taining the same percentage of fat: group A 148.2, group B 145.9, group 6’ 
.149.6 kg. of milk per 100 forage units. One cow of this series gave an 
average of 2.3 kg. of milk per forage unit of production rat,tom 

The reduced amounts of protein were apparently sufficient to insure 
the same milk yield It shotdd, however, be remarked that 60, 40, and 
50 gm. of net digestible protein per kg. of milk were not given to the lots 
as was fimt intended. When the milk yield decreased, the food reduction 
was carried a httle late and instead of 60, 40 and 50 gm., the cows were 
given on an average 58.7, 46.8 and 69.9 gm. of net digestible protein per' 
kg. of milk. 

SemB B. Constant froUin content {50 gm. net digestible protein per 
kg of milk). Varied rations (50-150 50-180 and 50-120 forage nmts 
per kg. of milk. 
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Three farms. — In one of these farms there were two A groups. 


Group 

Content of net digestible protein 


A 

150 gm 

per 3 kg of milk per f. u 


B 

180 » 

» 3.6 » » » » » 


C 

120 » 

» 2 4 » » » » » 



On an average, lot A received 54 7, B 55 4, and C 53 gm. of net di¬ 
gestible protein which was a little more than had been intended 

If the total amount of food is calculated in proportion to milk pro¬ 
duction group A gave 149,7 kg of milk pei 100 forage uni*^, B 168 7 
and C 138.0. Per forage unit of production ration, A gave 2 42, 5 , 2.86 
and C 2 07 kg of milk. In all three experiments, group C gave the highest 
milk yield, but B (the group least well fed), was also superior to A in milk 
production 

The least increase in yield was obtained from B and on two of the farms, 
this group lost heavily in live-weight. It is to be supposed that the nor¬ 
mal grouj) A received a sufficient ration in proportion to its milk yield. 
Groups A were fed on an average 10 06 forage units a day and yielded 
15.1 kg. of milk. 

Groups B received 9 29 units daily and gave 15 7 kg. of milk , group C 
were given ir-72 forage units daily and produced 16 3 kg of milk. The 
three groups gave respectively about 150, 169 and 138 kg. milk per 100 
forage units. 

The milk yield of group C was not raised by an increase in the forage 
units and the increase in live weight was but slightly greater than that 
of group A. 

Series C. T%me of reduction of forage units. This experiment was 
undertaken with a view to determining whether the milk yield of cows 
was perceptibly influenced by feeding too liberal a ration, viz, by giving 
them the same forage units when their milk yield was decreasing as when 
they were in full m!lk. All the groups were put on normal rations (A) 
from the beginning of the experiments. In the case of groups A, the varia¬ 
tions only affected the forage unit and were carried out on the basis of 
the milk yield during the preceding period of one fortnight. In the 
case of groups B, a change was only made in % of the forage units and 
at intervals of one week. No difference was made in the rations of C 
and Cx until the milk supply fell to the amount given by normal groups 
with a reduction of two forage units, and then only one forage unit was 
reduced, so that in any case, the animals received one forage unit more than 
was warranted by the milk yield of the preceding fornight^ In the case of 
groups Ca the rations were maintaned at their original level until the 
deciease in milk production justified a reduction of thi^e forage units, 
and then only i forage unit less was given. The experiment was conduct¬ 
ed on two fiixms; and lasted respectively 154, jind 140 days. On an average 
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througliout all the expeiinient, and in the case of both the farms, g.bf) 
forage units were fed to group 9.46 to group Hand 10.58 to groups C. 

Per 100 forage umtd group A gave 135 kg. of milk 
)!»))» » H » 142 » » » 

» j* tt » groups C » 138 » » » 

From these resttlts it may be cmidiided that there is 110 advmilui^e 
in feeding an excess ration as compared with the iioinial from the time 
the milk jOlow begins to lessen. 

Experiments in Feeding Bahassn Cake mid Coconut Cake. 

Babassu, a new type of cake, and coconut cakes used in the experiment 
gave the following analyses: 


Percentage Composition of Cakes. 


• 

Cakes iimde from the 
(a Brasilian pahneacea) 

Coconut Cttkca 


% 

% 

Crude protein .. 

igl ,94 

23.3X 

Net protem. 

21,44 

22.44 

Crude fat. 

7‘33 

6.89 

N-free extracts. . . . , . 

4248 

42.93 

I^ibre method) . « 

12.03 

12.55 

Ash , , . . 

5.38 

6.04 

Water. 

10.54 

828 


It was at first supposed on the basis of similar experiments that the 
forage value of both kinds of cake would be the same and 0,9 kg was 
reckoned per forage unit. 

Only one experiment with three groups of cows was made. Otou}> A 
(the normal lot) were fed concentrates composed of a mixture of six dif 
ferent kinds of cake of which 5 % was coconut cake. Group A received 
O.XX 5 babassu cake (in the concentrated forage mixture) j>er kg, 
of milk and per day, while the relation of i forage unit containitjg 150 gm. 
of net digestible protein remained unaltered. 

Group C was treated in a similar manner except that 0.119 cocomti 
cake was fed per kg of milk. A summary of the data of this exper¬ 
iment is given in table II, 

Ail the groups gave the same amount of milk throughout the pre¬ 
liminary period (during which all the cows received the same ration), but 
groups B and C gave less milk than the normal group during tlie experi¬ 
mental period The fat content of the milk given by groups B and C 
during this time increased, however* considerably, while that of the milk 
yielded by A was only slightly higher. Thus, the best results for fat pro¬ 
duction per and per day were obtained from groups B and C. 

the'post-expetinient period when all the groups again received 
the ijpilk yield once more became amost the same*- 
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Tabi,:^ II — Dmly Yield per Cow. 




Milk 

1 Pat 



kg. 

1 p. 100 

gm. 

A Normal group 





1, Preparation peiiod . . 

, 

173 

3.33 

1 575 

2. 'Expeiiment » . 

, 

16.1 

3 38 

343 

3. Post-exi^ciiment» , 


15.5 

3.76 

583 

2. Months I 

. . . 

— 16 

+ 005 

: — 32 

3 Months I . 

. , . 

— I 8 

+ 043 

4 8 

Group fed babassu cake. 




I. Prepaiation period , , 


17 2 

3 39 

582 

2 Expenmenl » 



3-88 

603 

3. Post-experiment)) 

. , 

155 

3.80 

585 

2, Months I 

, 

4. 16 

-—049 

4 21 

3. Months 1 

. . 

4 17 

4041 

4 3 

C. Group fed coconut cake 





1. Preparation period . 


17 3 

3 21 

556 

2, Experiment )> 


15.5 

3.62 

562 

3, Post-experiment)) 

, . . 

15.3 

367 

5^3 

2. Months I . 

* 

4 18 

4 0.41 

4 ^ 

3 Months I . 

, . ... 

4 “ 2.0 

4 0 46 

4 6 


but the fat content of the aiiilk in the case of group A was nearer that of 
the milk of both B and C than during the experiment period. 

Although only a single experiment was made, there is no doubt that, 
under certain conditions, babassu cakes and coconut cakes increase the 
fat content of milk. 

Further, the experiment would seem to show that the food value of 
babassu cakes and of coconut cakes fed to dairy cows is about the same 

III, Tesimg the Dmly Milk Yield of each Cow. — At the request of 
the Research Laboratory, experiments for del:ermimng the milk and butter- 
fat yield of 15 cows, were conducted at the Tune Agricultural School 
from iJovember i, X921, to October 31, 1922. The milk of each cow 
was weighed and the butter-fat percentage found. 

The chief object of these extensive tests was to determine accurately 
as possible the yield of a cow by means of periodic weighings and analyses. 
The results obtained by a provisional inspection of the large mass of ma¬ 
terial gave the following results: 

1) Milking has a very perceptible influence on milk yield. 

2) The daily variations in the milk and butter yield are very consid¬ 
erable, even in cows that receive the same food and treatment. 

3) The fat content gradually diminishes at the beginning of the 
lactation period, then remains fairly stationary tiE the end of that pe¬ 
riod, when it rises to a high percentage. 

4) Tests made at intervals of 10, 14 or 21 days give a figure for the 
total yield that is sufficiently accurate for all practical purposes 

5) The calculations made by the Local Testing Society were about 
5 per cent, higher than the actual yield as found by daily investigations. 

Correspondent for Denmark, 
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977. Condensed and Powdered Buttermilk for Dairy Calves. 

P;cki,e;s, C H. and GtoucksON B W. (Division of Dairy llnsl^niidiy. 
ITnivcrsity of Mmuesola, St Paul, Mmiiesoia). Jouymd oj Dairv Srwm v, Vol VII. 
Ko 3, pp 213-22X. tables 3. graphs 3. RgvS 2. bibliogtapliy BallhiKne, 192 p 

The experiiuenls of the autliots wm* niKleitaken in (odet to iiMvilaio 
whether it is pobsiblc to insuie noiinal giowth in calves b} substdutitig 

condensed, pow* 

deted, buUeiUiilk luv 
vskiin-tnilk. Inlheiirst 

expeiiinent, there 
were two lots ; the 
first of these was coiU“- 
posed of a pure-bred 
male Jersey call atul 
a half-bred Guernsey 
heifer both of which 
were fed condensed, 
or powdered, butter¬ 
milk up to the age of 
105 days. The se¬ 
cond group consistecl 
of 2 half-bred Guern¬ 
sey heifers and one 
pitre-bied Jersey bull- 
calf weaned when 150 
days old. 

In the second 
experiment, 5 iialf- 
bred Holstein calves were given powdered buttermilk up to the age of 70 
days and two others were fed on the same food until i5f) davs. old. 


Comparison between condensed and powdered huUermtlk, 



FrcMh 


Powcifrrd 


buttermilk 

buttmuilk 

buttemilk 


lb. ~ ^ 

lb. 

Uh 

Total solids. ... . 

9,4 

30.5 « 


Water ... . . • * • 

90.6 

t> 9 . 4 <J 


Protein. .. 

3.6 

IX.liJ 


.•. 

0.x 

0J4 

2,86 

K-ftee esiracts . . 

5.0 


43.59 

Ash ....... . . . 

0.7 

^•73 

11.4b 

Calcium. ........ 


0.449 

2.73 



Fio 153. — Growth of calves raised on semi-sohd and 
powdered butter milk rations complied with normal 
growth, * 

A » Wei^t m pounds; B « days of age, G «= noimal 
weight; D semi-sohd butter niilk to 105 days; 
B » powdered buttermilk milk 150 days 


The buttermilk was derived from cteam neutralised before churning 
by the addition of caldum salts. Before being fed to the calves the ib«tter> 

t »»»3 
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itiilk was mixed with sufficient hot water to give it the average composi¬ 
tion of fresh buttermilk. 

The calves were fed whole milk for 10-15 days and the buttermilk was 
substituted gradually as a supplementary ration; the calves received lu¬ 
cerne hay ad lib. and a concentrate composed of maize flour + wheat 
bran + linseed cake (4: i i). 

The increase in weight was ascertained every 10 days and the increase 
in height every 30 days. 

The two following 
graphs (Figs. 153 and 
154) show the growth 
curves of the animals 
used in the experiment, 
compared with the cur¬ 
ves of normal growth 

It may be con¬ 
cluded that, as a ge¬ 
neral rule, calves rear¬ 
ed on butter milk grow 
in a very satisfactory 
manner; this was espe¬ 
cially noticeable m the 
J ersey - Guernsey lot 
weaned at 150 days. 

The calves weaned at 
70 days lost ground a 
little and were not able 
to make the loss good 
until they reached the age of 6 months. The diflerence in weight was, 
however, not enough to justify economically a longer period of butter 
milk feeding. 

During the e3jperiments, the calves were free from all diseases and 
digestive troubles. They seemed to prefer buttermilk to whole milk, 
diarrhoea supervened although a little more faecal matter was expelled than 
when the calves received whole milk, but this increased rather than dimin-* 
ished the vigour and vitality of the animals The calves had glossy coats, 
looked well and were as large and healthy as the other calves on the farm that 
had been reared in the usual manner. P, D. 

978. The Selection of Cattle and the Ftoportlon of the Three Classes 

of Meat In Net Meat (i). 

M. and Dbgovs, De la selection des bovins et de la proportion 

des trois cat^oiies de viande dans la viande nette. La Revue de 
revuede$Meveurs, 7,pp. Ii-i2,tables2. Pans, 1924. 

A The propofUm of the three classes of meed in net rhead. 

The meat of a butcher's beast differs in v^ue according to the part 
of the animal from which it comes. These differences are due to the com^' 

{!) See U. i9«4, No. 681, , 



Pro. 154 — Growth of calves raised on powdered butter 
ttuJUs: compared with normal growtli. 

A Weight in pounds, B » days of age; C » normal 
weight; 0 ** powdered buttermilk to 70 days; 
B ss powdered buttermilk to 150 days 

41 
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position of the vaiioits cuts which may consist of compact muscular hhres, 
or of fibres intermixed with tendons or aponeuroses, there being a variable 
proportion of meat and bone present os well ns of mtruimisculur fat The 
meat of the hindei-parts is justly valued higher than that of the lore- 
parts and has been proved by analysis to be moie iiutiilious* 

Thercfoie, ironi the Irade-standpoinl, the meat of an aiiunal is divided 
into three classes composed as follows 
F mi class, thigh, birloin, ribs: 

Second class : Shoulder-blade, shoulder, under-sirloiu ; 

Thtrd class : breast, collar, damaged meat. 

The authois obtained in the course of their weighings in Kpa almost 
the same average percentage weights for all 3 classes in 4 groups of cattle. 
Thus the percentages of the first-class were as follows : — 

Work-oxen 45.3 ; young bulls 45.98 , Normandy cows 45.2 ; Muiicel 
cows 45 8. 

These results were confirmed by another expen meat made on 100 
cattle of different breeds and ages. The net meat of 18 of the animats 
being cut up into small pieces, and weighed separately in order to find 
the weight of each of the pieces, while the net meat of the rest was only 
separated into the three classes. 

Effect of yield — The instances given below show that the net meat 
yield has little effect upon the proportion of the classes of meat. 


X lot of Normandy cows yielding 

51 % 

first class 

44 4 

I » » » » 

» 

54 % ■ 

» 

)) 

44 2 

t young Charolais bull 

» 

52 % 



48 0 

1 71 » » 

» 

61.5 % 

» 


48,5 

X » » » 

» 

56.1 % 

» 


48.2 

X » » » 

» 

57 4 % 

» 

» 

53 Y 


The yield depends upon the degree of fattening; to the credit of the 
fi.rst class can only be placed the external fat and the intramuscular fut 
which cannot affect the net weight to the extent of perceptihl}^ altering 
the percentage. 

Inflmnce of sex, 

I^t of Charolais heifers ..... .47 % ttf iUhI chiH-i 

l,ot of Chaxolais young bulls.. . . % « » t 

Normaudy heifers.. 44.2 %, # « i 

Young Notmaiidy bulls.. . 45.5 % » * • 


Sex exercises a slight effect in favour of the males, but it cannot pro¬ 
duce great differences. 


’ ’ Inflmnce of age. 

Young Charolais {males} , 
Rejected Charolais (males) 
Young Normandy bulls . 
Old Normandy cows . . 


46,0 % of drst class 

44 *S% » * 

44.S % # t * 
44*3 % t » ' * 
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The proportion of first class meat is less in old animals than in 
yoting, this is due to growth phenomena, as the animals grow older, the 
pieces of the second and third classes of meat increase more in weight in 
proportion to the pieces of the first class. 


Influence of breed 

Young Nonuaudy bulls . . . 
» lyUHOUsin » 

* Charolaxb » 

Old Nomiandy cows 
Old Normandy bulls 
Bozadaib bulls 

Gaionnais bulls . 


44 8 % of first class 

^6 I % » » » 

46 9 % » » » 

43 % » » » 

44 3 % » » » 

44 r % » » » 

44 I % » » » 


There is a slight advantage in the case of the cows of the two beef- 
breeds far excellence, the lyimousin and Charolais, but the difference is 
so little that it may be concluded that the proportion of the classes only 
vanes to a negligible extent and that breed has a minimum effect upon 
its variations. 


B. Average weight of various joints of meat. 

The average of the joints was obtained from 18 oxen ; the average of 
the classes from 75 animals. 

The thigh accounted for 21% of the total net weight, the sirloin 
for 17 % and the ribs for 7,5 %. The first class meat represents 45 % 
of the total net weight. An average of 25 % of the net weight is represent¬ 
ed by the second class the shoulder-blade furnishing 14 %, the under sir¬ 
loin 4.3 the shoulder 5 5%, the sirloin 17% and the under-sirloin 
06%. The third class represents 27 % of the net weight: breast 12 % ; 
collar 2 % ; low-grade meat 7 %. The rest of the 100 % is made up by 
the kidneys and kidney fat that may be placed with the third class. An 
examination of the author's tables shows that, m the case of most of the 
animals, their deviation from the average was very slight. Out of 87 
nimals, 39 deviated only i % from their group average as regards the 
arst class of meat; the deviation of 26 was over 2 % and that of 13 over 

The general average was 45 19 % , 56 animals deviated less than 2 % 
from this average and 12 animals deviated less than 3 %. Therefore the 
average percentages represent a general rule to which most of the animals 
conform. Hence, we may consider that this study taken in its entirety 
proves the existence of unvarying harmonious proportions between the 
different parts of an animal The weights of the meat classes are functions 
of one another. The proportion of meat of the first, second and third clas¬ 
ses is constant in relation to the net meat total In order to realise the 
ideal of a butchers' beast viz,, one that forms a paralleliped, the fore-quar-'* 
ters must not be less well developed than the hind-quarters. Burther, 
the best ox should yield the same proportion of third-class meat as ,the 
most ordinary cow. Therefore, the total proportion of net meat does not 
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effect the ratio of the classes. The object of selection sliotikl not be the 
increase in cuts of the first class (which it is not probable can be attained), 
but eaily maturity, aptitude for assimilation ami foi fattennn*, and a jj^ood 
conformation which leads to an improvement in the appoaiance, texliire, 
tenderness and flavour of the meat, as well as to a lar^iYei meat >ield* The 
total yield of net meat is pratically the mOvSt iiuportaiit factoi. 

1\ I), 


979. Relation of Milk Production to the Twinning Tendency, 

Hxjnt a G (Department of Dairy Husbandry, University of Nebraska, 
Uincoln, Nebraska), Journal of Dairy Science, Vol VII, No. 3, pp, zb2-zi>h, 
Baltimore, 1924. 

Since great prolificness has been observed to be closely connected 
with high milk yield, the author set himself the task of ascertaining whether 
any relation exists between milk production and twin-bearing 

For this purpose he used a lot of 357 cows taken at random which had 
produced twins and were registered in the Ktolstein-Friesian Herdbook* 
165 of the animals were the dams of male, ox male and female twins, while 
X92 had borne only female twins The records of the Advanced Official 
Register of the 357 cows were examined with the object of solving the fol¬ 
lowing question Do the dams of twins give more milk than cows produc¬ 
ing a single calf ? It should be remarked that the fact of one lot yielding 
more milk than the other might be due to a larger number of the animals 
having satisfied the requirements of the A 0 R. rather than to the higher 
average milk production of the cows on the register 

Percentage of resistered cows (the dams of male twni calves) satisfjdng 


requirements. . * ... . 56*7 

Percentage of registered cows (dams of female twin calves) satisfying 

requirements ..*. 45.S 

Percentage of all the registered cows that satisfied requirements, » » ♦ »o.4 


These figures show that a cow which is the mother pf twins is twice as 
likely as an ordinary cow to satisfy requirements of the O. A. R, 

If it is remembered that s to 12, % of the registered cows have lud, 
produced living offspring, and the highest figure is therefore taken, the above 
percentages thus corrected would be 32 4 (29.4 + 12) in the case of all the 
cows admitted to the O. A. R., and 55.7 and 45 8 in that of the mothers of 
twins. 

The author discusses these figures and quotes in support of his theory 
the pedigrees of very prolific cows, and draws the following conclusions: 

1) There is a direct relation between great prolificness and high milk 
yield, just 2s there is between partial sterility and low milk production, 

2) This relation is also proved when the factor of prolificness is demon¬ 
strated by the production of twins. 


P, D. 
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9 So, Birth-Weight and Gestation in Dairy Animals* ‘ 

FircH, J B , OiT^iyARr), P, C and Drumm, G M (Kansas State Agricultural 
College, Manhattan, Kansafs) Jotirml of Dairy Science, Vol VII, No. 3, 
pp. 222-233, tables 6, bibliography Baltimore, 1924 

The author first summarises the data obtained from previous work 
on the subject and then gives the results of his study of the calves produced 
by the dairy cows of the herd belonging to the Kansas {State Agricultural 
College between September i, 1910 and January i, 1922. The calves 
and their dams were weighed 6 hours after calving. In order to avoid all 
errors, no calves born after gestation periods of less than 260 days, or of 
more than 295 days, were taken into account; twin calves and calves 
dropped by cows whose weight had not be recorded were also excluded 
from the calculations 

The principal results of this study were as follows : 

Auerage Weight of Calves at Birth. 

Jersey : 25 85 kg , or 6.3 % of the weight of the dam 

Guernseys .29.02 » >>67 » » » » » 

Ayrshires: 32 65 » » 6.9 » » » » » 

Holsteins. 4128 » » 7.8 » » » » » 

Bull-calves weigh from 1I81 to 4.98 kg. more than cow-calves. The 
average birth-weight of all the male calves is 7.8 % higher than that of the 
females. 

The weight of the calves dropped by the cows of the different breeds 
rose up to the sth calving and subsequently fell, according to the age of the 
cow, after the 6th calving. 

The birth-weights recorded for the calves of the Kansas^Agricultural 
College are considerably higher than those obtained at Iowa and Missouri. 

The rations given to the dam have little effect on the calves weight 
except in the case of cows kept on a limited diet, when the calves are heavier 
in proportion than those produced by liberally fed cows. 

Birth-weight is an individual character, although it can be influenced 
to a limited extent by the sire. 

The length of the gestation period has no precise effect upon the weight, 
of the calves at birth ; but when the gestation period is longer> the calves 
are generally heavier. 

The average duration of gestation was 282.4 days, the male calves being 
carried 283*2 days and the females 281 9 days. The average gestation 
periods of the various breeds were as follows: 

Jerseys: 284,3 ± 0.72 days; Guernseys: 283,0 dc 0*46; Ayrsldre^t 
284 6 ± 0.44; Holsteins r 281.0 ± 0.13* 
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981. Lake Tchad C-attle. 

Pbxatjd, C (Chef de Service de TcHevage de la colonie du Tchad). I,es 
hoeufo du lac Tchad. Revm d'htsiotre natmcUe appliqude. Part 1, Voi. V, No. 4, 
pp. 97-107; No. 5, pp. 14 X-146, figs. 3. Paris, 19^4. 

The author gives a detailed geographical and ethnographical study 
of the region where the so-called Take Tchad race of cattle is bred, 'flxis 
area includes not only the Archipelago of Take Tchad, but also all the c1is« 
trict of Kanem properly so-called which is an easterly prolongation of the 
lake zone The total number of adult cattle belonging to the Ct)i<iny of 
Tchad may be estimated at about one million of which some 180 000 
head are of the Take breed 

The Take Tchad ox is known by the name of Boeuf Kouri or 
Boeuf Behre ”, and belongs to the species of Bos immis, having no hump 
on the withers. Its average height ranges from x.30 m. to 1.50 m., and 
has an average weight of 480-450 kg. The head is long { 56"^>5 from 
tip of nose to nape of neck) and is surmounted by a large hairless mass of 
which the upper ridge is depressed in the form of a V. The horns are very 
characteristic: normally, they are round in section, 70 to 120 cm. long, 
and fairly tlnck (circumference at base 20-30 cm.), light coloured witii black 
tips. They either rise in a high vertical lyre, or cross one another, leaving 
a wide space between them, the tip is often curved backwards and the 
whole horn seems to have been twisted so that the exterior is turned in¬ 
wards, and the front backwards. Such horns are chiefly found in the case 
of the cattle of the mainland, the horns of the island animals are remarkable 
in shape and present curious anomalies (such as “ comes en Ixmees*', or 
buoy-shaped horns) These horns are inserted rather high, at a distance 
from the frontal bone, the bony base is at first narrow, the horn expands 
and becomes of enormous size (50 cm. to i m. round the bavse), sometimes 
attaining a length of 1.50 m,, while the tips are very wide apart. Many 
other anomalies are also to be found: very short lioriis with the k(*ratagcn- 
ous pad thrown back over the base of the horn for the distance of about 
a hand's bAadth; flat, wrinkled horns, dilTerent degrees of ^'floating” 
horns ; complete honilessness, in which case the bony excrescence cMgnon 
nu'*) assumes a characteristic "sugar-loaf'* shape. The forehead is 
broad and flat if the horns are in the same plane as the head, but it is 
convex if the horns are directed backward. The neck is short and flat, 
there being scarcely any dewlap. The chest is narrow, the flank is long, 
the withers are sunk, the back wide, straight or slightly sloping, croup 
somewhat sloping, short, wide and pointed, buttock low, the tail, which is 
inserted between tlje two points, is long and has a heavy switch. The limbs 
,are strong and bony, hocks tMck, hoofs large, heavy, very open. The 
ladder is round and well-developed. ' The coat has a white, or very light 
dun ground more or less marked with red, black, or fawn. 

; These animals are heavy and lymphatic in temperament owing 
to the damp hot dimate of the lake .district where they are bred. They 
ruu'very much to fat, therefore, U properly managed ^ouM make excellent 
^butcheris beasts. The c^ws, are Jew to the standard 
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of the country and give 6-8 litres aday of milk from which 30 to 35 gin. 
of butter per litre can be made The bulls are used as pack animals; 
a single bull can easily carry 120 kg. and travel at the rate of 4 km an 
hour In the islands, the bull are castrated and fattened for the butcher. 

The ideas of cattle-breeding are very primitive ; the herds live in 
the open without any shelter and graze the natural pastures Milk is 
used by the natives as an article of food, any surplus being made into 
butter to be bartered on the markets Stock-owners never part with 
sterile cows, or young bulls, unless compelled by necessity. The only 
meat eaten is mutton and goats' flesh Castration is effected by crushing, 
or drawing out, and cutting the seminal cord. This operation is carried 
out when the animals are 6 months old and it is seldom that any bad re¬ 
sults occur Breeding takes place haphazard on the grazing grounds, 
no care is taken of cows in calf, and the calves are dropped among the thic¬ 
kets and brushwood The calves are insufficiently fed ; sometimes they 
are allowed to suck two ot their dam's,teats dunng the morning and even¬ 
ing milkings. When one month old, the calf runs with the other young 
animals of its own age, and when 6 months old follows the herd. The herds 
of cattle graze from early morning undei the supervision of young children, 
at night they are picketted on cultivated land, in order to manure the soil. 
The animals are made fast by the fore-legs, either singly or m pairs They 
are watered morning and midday throughout most of the year, but are 
given water three times aday dunng the great heat. The herds move 
on as the pastures become exhausted, the cattle being good swimmers, 
cross the arms of the lake without difficulty 

The breeders are indifferent as regards outbreaks of epizootic disease 
and never think of isolating the animals, or giving them any proper medic¬ 
inal treatment. 

The chief epizootic cattle diseases of this region are . nnderpest, 
peripneumonia (treated by vaccination), foot-and-mouth disease (common 
but of a benign form), and an ill-defined piroplasmosis. Tuberculosis is 
unknown, as is also trypanosomiasis except in pack oxen that visit the re¬ 
gion of l^ort Lany. 

Nigeria is the principal market for cattle reared in the Tchad district. 
The animals are sent by road, or across the lake. Each canton of Kanom 
has a weekly cattle market. 

Tchad is the only colony of its group where stock-breeding is of suf¬ 
ficient importance to warrant this industry being protected, in the interest 
of the region itself and in order to insure the meat supply of the neigh¬ 
bouring peoples. B. 

982. The Introduction and Breeding of the Buffalo in the State of 

Minas Geraes, Brazil. 

CriagSo de bufalo em Minas Chacaras e Qtuntaes, Vol 29, Ho 5, p. 457, 
fig. 3. Sao Paulo, 192^4. 

Senor A. MUtchado, a stock-breeder of the State of Minas Geraes, 
introduced intb that country a number of buffalo from British India. 
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The animals soon became acclimatised and the females produce one calf 
annually, as well as yielding a fair amount of milk with a large percentage 
of fiat. The yoruig btiffaloes grow rapidly and are easily tamed. 

The buffaloes in the island of Marajo are said to be wild , they are 
hunted for industrial puiposes. , h'. I>. 

983. The ** Gromet Sheep* 

WRiEDt, Crh (Department of Agriculture, Ski, Norway). Th<» clnnm-t 
Pattern in Sheep, Another Mcndehan Cliaractcr in T 4 ve Stock Hu* Journai e/ 
Heredity, Vol. XV, No 3, px> 124-126, figs. 2. Baltmiore, Md. and Was!niig« 
ton D. C,, 1924. 

In the Western part of Norway, a .sheep is often found with light- 
grey spotted head, a black, patch above the eyes, on its nose, and around 
the lips Very frequently, the black colour also extends to the cheeks. 
The ears are black,edged with grey; the legs are entirely blat 4 , except 
for a grey stripe on the front of the fore-legs and on the side of the hock, 
sometimes a black stripe is present on the neck and the chest. This scheme 
of coat colour is known by the name of Gromet 

In several flocks, the author found lambs of this type which wc*ie 
the offspring of white parents. One shcep-breeder in Noiway tried to ob¬ 
tain a pure race of Gromet animals by using 2 rams with the ti‘<|uired 
characters 

Ham No* i X Gromet ewe »= 3 Gromet lambs. 

Ham No, 2 mated with 8 Gromet ewes produced aoOnnnci lambs. 

The two rams and most of the ewes were the progeny of wldte parents. 
Subsequently, ram No, i was mated with 2 white Cheviot ewt\s with the 
result that 2 white lambs were born; when this rani was mated with 2 
black-faced ewes, 2 black lambs without Gromet markings wert^ produced. 

Two Gromet lambs were, however, obtained by mating the same ram 
with 2 Gromet ewes whose dams had been of the Gromet When 

ram No, i was mated with a black ewe, the latter dropped one grey lamb 
with the Gromet markings. 

On mating ram No. 2 with 2 Cheviot ewes, two white lambs wert" ob¬ 
tained. The lamb resulting from mating a Gromet ewe with a white 
Cheviot ram was also white. 

Another breeder obtained one Gromet lamb and one white lamb from 
mating a Gromet ewe and a white mm. The lamb bf>rn from the union of 
the same ram and a white ewe was black with Gromet markings. 

A black-faced ram x Gromet ewe black-faced lambs without 
Gromet markings. 

The following table shows the results obtained. 

Matings 

Oromet x Heterozygous ouinuU. . . 

Ororuet X Oromet.. , . 

OfOtttet X Nou-Oromet. 


WOMBjr 

Giimwt Non-Otomet 

3 * 

%$ o 
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The frequent occurrence of Gromet animals in white flocks shows 
that this coat-colour depends upon a simple Mendelian factor which is 
recessive as regards white and is also recessive in the presence of the factor 
producing black-faced lambs, P D 


984 The Comparative Food Value of Barley, Maize, Carobs and 

Crushed Sorghum for Feeding Sheep. 

BouciyBY, Ch and PIusson {Professors at ITnstitui agricole deMaison-Car- 
ree) Btude sur la valcur ahmentaire comparee de korge, dumais, des caroubes 
et dtt vsorglio concass6 dans I’ahmentation des moutons a la bergerie Eevue agn- 
cole de VAfriqtte dit Novd^ Year 22, No 255, pp 394-400 Algiers, 1924 

The authors give the results of experiments repeated in the Stockbreed¬ 
ing I/aboratory of the Agricultural Institute of Algeria with a view to deter¬ 
mining i) the comparative food value of barley, maize, carobs and sorghum 
for feeding sheep on the farm , 2) the most profitable ration from the stand¬ 
point of growth increase , 3) the optimum duration of the fattening period 
4) the effect of temperature on the duration of the fattening period , 5) the 
organoleptic properties of the mutton according to the food given 

The fattening experiment was carried out on 16 castrated sheep of 
Arab breed of the average age of 15 months The animals were in good health 
and weighed on an average 28.900 kg. 

The 16 sheep were divided into 4 lots each fed a ration of different com¬ 
position. The fattening period varied from 54 to 89 days , one group of 
sheep was slaughtered after 54 days, the second at the end of 76 days, the 
third after 8a days and the fourth after 89 days In order that the results 
obtained should be comparable, each group of sheep slaughtered was com¬ 
posed of one animal taken from each of the lots that were being fattened. 

The animal were weighed fasting at the beginning of the experiment 
and also at the same hours, and fasting, on the 30th, 53rd, 59th, 73th, 82nd 
and 89th day 

Their food consisted of forage (vetches an oats) carobs, maize, barley 
and crushed sorghum. The ration were fed thrice daily and at regular 
hours viz. at 7 and ii in the morning and at 6. in the evening. The sheep 
were provided with water ad lib 

Average temperature of sheep-farm. 

November. ... + isi 50 C 

December.. , . . , . 4 - 9,4® C 

January.- 4- jj 40 

The cost price of the ration and of kg. of live-weight increase given in 
the following table is the maximum, for all the food was bought in iSte mar¬ 
ket. It is for sheep breeders themselves to ascertain whether, under their 
special conditions, it is worth while attempting to fatten their sheep 

twi]‘ 
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Table of the composition of the rations fed from 
October 20 to November 20, 


XiOt II 


i^t I 


J>ry focage . . i.aoo kg. 
Ctttshed barley. 0.600 » 
Cost of ration . o 50 fr. 
Crude elements. 104$ » 
Digestible ele¬ 
ments. . . . 810 » 
Nutritive ratio. i. 7-7 


Dry forage . . x «oo kg, 
Cruslied carobs 0.600 » 
Cost of ration, 0 37 fr. 
Crude elements XO29 » 
Digestible ele¬ 
ments . . . 703*3 » 
Nutritive ratio i 9.3 


lyot in 

Dry forage . . r.soo kg 
Cruslied maire. 0,600 » 
Cost of ration. 0.61 fr. 
Crude elements xo 7 i » 
Digestible ele¬ 
ments, ... 73S » 

Nutritive ratio x. 8 


T,ot IV 

Dry forage , , i.goo kg. 
CriisUed nuii/e. 0,600 • 
Cost of ration. «/« ft. 

Crude dements io»8 0 
Digestible eie- 
menH . . . 675 • 

Ntttr t ve ratio t : jr.i: 


From September 21 to the end of the Experiment. 


Dot I 


Dry forage . . 1,200 kg. 
Crushed barley. 0.700 > 
Cost of i>.ation . 0.53 fr. 

Crude elements. 1126.4 
Digestible ele¬ 
ments .... 883 
Nutritive ratio. 1.83 


Dot 11 


Dry forage . . x,20o kg. 
Crushed carobs 0.700 » 
Cost of ration 0 45 fr 
Ciude elements 1105 
Digestible ele¬ 
ments . . 773 

Nutritive ratio- r % 9.9 


Dot III 

Dry forage • . 1,200 kg 
Crushed maise. 0.700 » 
Cost of ration 0.(18 ft. 
Crude elements 1154 
Digestible ele¬ 
ments . • . 8x3 

Nutritive ratio. x s 8,3 


Dot IV 

Dry forage . , kg. 
Cnished sorgtim 0 700 t 
CoMt of ration . o.(>8 Ir. 
Crude ekment't iOf#« 
Digestible de¬ 
ments. . . 743 
Nutritive ratio t j 7,5 


Increase %n livC'-weigU md cost of i kg. increased live-^weighL 


Average initial weight. 

Average daity^ gain. 

Average co 8 t of ration. 

Average coat of kg. increased Uve-weight . 


Dot 

I 

1 Dot 

It j 

1 Dot in 

XMIV 

5 * 7*25 

feg* 

25-25 


25.25 

feg. 

25 

kg. 

0,158 

)) 

0.1745 » 

0.196 

» 

o.tSo 

» 

0,53 

fr. 

0*43 

fr. 

0,64 

fr, 

0.64 

fr. 

3*27 

a 

2.41 

» 

3,29 



f 


QmHiy of meal afd melting-point of kidney-fat. 


No. of lots 

Quality of meat 

I) Barley. 

Birat qimlity; kidneys almost entirely covered white firm 
whites fat. . 

XI) Carxbbs . 

Dark-red meat? kidneys incompletely coveted 1 fat 
pink* . . . . . 

HI) Maiae . . 
%V) Sotghtmt . 

Blrst qiaaUty; kidneys entirely eoveieds firm white fat * 
Bhst qnalUy; kidneya comi^eidy covered; M fairly 
firm; white. * * , . . * * 


mdfing ^jstt 
of kidney Ink 


ii-y c. 

C. 

44 .«*C, 

40.0* C, 
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The conclusions drawn from this experiment are that the greatest 
profit is obtained from carobs, then barley, maize and sorghum in descend- 
ing order. 

Barley, maize and sorghum produce meat of very good quality, but 
carobs impart a darker colour to the meat. 

As regards the distribution of the internal fat, the kidneys are comple¬ 
tely covered when maize, sorghum and barley are fed and incompletely 
covered when carobs are given 

The average daily increase with these foods was as follows: maize 
196 gm., sorghum 180 gm.; carobs 174.5 gm ; barley 158 gm.; 

RB. 


985. The Bayeux Breed of Swine, 

Hi^DiARD, ly (Ing^nieur agronome, Directeur des Services agncoles de 
Calvados). Le porcde Bayeux Journal d*Agriculture pratique^ Year 88, Vol II, 
No. 36, pp 192-194 Paris, 1924 

The Bayeux pig is characterised by having a white coat spotted with 
black, in which point it resembles the English breed of Gloucester Old 
Spots. The black markings vary considerably is size and position; 
the white is alwa3rs predominant, and the extent of the pigmented areas 
seems to increase with the age of the animal 

Distinctly black patches where both skin and hair are coloured, are 
much preferred (in the case of yoiing pigs) to slate-coloured patches due 
to the skin alone being coloured 

The Bayeux pig has a rather long side, semi-drooping ears, and a 
long cylindrical body It is a hardy, thrifty animal, easily accustoms 
itseJf to changes of diet The sows are prolific and make good mothers; 
none with less than 12 teats are kept for breeding. The average number 
of piglings in a litter is 9-10, but farrows of 12 are frequent. 

The Bayeux pig fattens easily and produces a large proportion of 
meat with tMn layers of fat. 

The breed was created as follows . Normandy-Berkshire, or Berkshire- 
Normandy, crosses were made ; sometimes a little Yorkshire blood being 
introduced, and the hybrids thus obtaiued were crossed together, all 
throw-backs to the* original types being eliminated. It is possible that 
there was some introduction of Tonkin pigs of the Asiatic breed which 
have black, or black and white coats. 

The Bayeux breed is nowr weU fixed as regards its characters, general 
conformation and quality. The piglings are weaned at 6 weeks; when 
two months old they are given a liberal diet of skim-milk, grain, meal and 
cooked roots. They never leave the sty. 

The sucking-pigs are sold to farmers who feed them fox 4 months, 
when they pass into the hands of the dealers supplying the cheese- 
manufacturers with pigs for fattening. 

While at the cheese-factory, the pigs are given whey and barley- 
meal, the latter being sometimes replaced by palm-oil cake, or peanut 
cake, manioc flour, or rice offals. 

, imt 
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Four months are requited to fatten the pigs satisfactorily; they are 
then sold by the cheese manufacturers at the age of 8 months, when they 
weigh 100-120 kg. If the greasy waste waters are given to the pigs, they 
attain a weight of 200-250 kg 

Fattened pigs of the Bayeux breed are used in the Normandy pork- 
butchers* trade, and large consignments are vsent to supply Paris and other 
large towns* 

The Bayeux breed has been recognised by the French Syndicate of 
pig breeds and a standard is being <^awn up tor it. P. D. 

986. Observations on Gaserta, Yorkshire and Poland China Figs as 

Profitable Feeders, 

CitmiANi, R Osservazioni su la capaoita di utilizzarione dci manginti nei 
suini Casertani, Yorkshire, e Poland China. RmUa d% sooUcnia, Year r. 
Ho. 7, pp. 201-205, diagram i. Portici, 1924 

Among the numerous factors to be taken into account in judging a 
breed of pigs the most important is its capacity of turning food to good ac¬ 
count, since the economic fnnction of the pig is to transform the most dif¬ 
ferent kinds of food into meat and fat. The author experimented in this 
direction using for the purpose, individuals of the Caserta Yorkshire and 
Poland China breeds. The experiment was begun on April 24 with 2 Ca¬ 
serta and 10 Yorkshire pigs, on June 4, a couple of Poland Chinas were 
added. Each pair of pigs was kept in a separate sty, but given the same 
food. At first, the ration fed each pair of pigs was as follows: shorts i kg,; 
crushed maize 0.800 kg ; meat-meal o 200 kg ; bone-meal 0,100, lucerne 
or green clover, i kg After 40 days, no more meat meal, or green forage, 
were given The ration was then composed of shorts, mill sweepings and 
100 gm. bone-meal. Subsequently, the ration was again altered by the in- 
-troduction of acorns and peanut cake. From the quantitative standpoint, 
the ration was fixed every 10 day at the time of weighing, the increase 
in live-weight and the appetite of the pigs being taken into consideration. 
‘ The whole experiment lasted 157 days in the case of the Casertas and York¬ 
shires and 116 days in that of the Poland-Chinas. 


Expmmmtal rcstdis ohkiined. 



Caserta breed 

Yorkshires 

Potod-Cfeifla 

tiereef! 


-- 



lacrease in Eve-weight.. 

X2X kg. 

103 J«. 


Concentrates eaten... 

504.x kg. 

504.1 kg. 

252.9 kg. 

Amount 'of concenttates consnmcdl per 100 kg. 
increase in Hve-waght . . . 

43 c 6 kg. 

480 kg. 

5 $o 

Starcsbi value of concentrates consumed' (units) . 

285.3s 

aS5.33 


Stardx units par 100 kg. increase in Eve-wdglit , 


®7X 

^99 

Cost in Ute per kg. of increase live-wei^t . . 

2.00 
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Thns, the greatest daily increase in live-weight (0.385 kg.), was made 
by the Caserta pigs, the Yorkshires only gaming 0.334 Poland- 

China pigs o 310 kg 

On examining the figures given in the table, it will be seen that the 
Poland-Chinas proved the best and most profitable feeders. 

The number of pigs used in the experiment was not large enough to 
make it possible to arrive at any definitive conclusions, but the results 
would seem to show that the Caserta pig if well selected can hold its own 
with the best breeds of swine as regards its capacity of turning food to 
the best account. P D. 

087 Comparative Value of Centrifuged Milk and Whey in Pig-Feed¬ 
ing. 

BAOotTX, F (Ditecleur de la Station laiti^re et Tecole cantonale de toma- 
gerie de Moudon) Valeur compar^e du lait centrifuge et du petit-lalF dans 
Palimentation des pores Annales agricolesv vaudoiseSf Year 2, pp 59-65, tables. 
Lausaiuie 1924 

These experiments were organised on the following bases: 

32 pigs 5 months of age were distributed among 4 sties each contain¬ 
ing 8 pigs fed in the same way The experiment lasted 95 days. All the 
animals in 2 of the sties were given 5 htres of whey each, while the pigs in 
the other sties were fed 5 Htres of centrifuged milk. The other foods were 
combined in such a manner that the animals of both lots were fed the same 
number of kg (within a few gms.) of dry food. The ingredients of each 
ration were weighed every day. 

The rations were gradually changed according to the appetite of the 
pigs, and their increase in weight. The following results per head and per 
day were obtained by feeding these various rations for a fortnight at a time. 


Average daily increase in live weight j>er pig. 


Dates 

Whey lot 

centrifuged nallk lot 

1 

From Jamiary 20 to Februiuy 3 . . 

6 ci 9 . 4 gm, 

794.0 gm. 

> February 4 to February 17 . . ..I 

580.4 » 

675-9 » 

» February x8 to March 3. . ... 

8795 » 

803.5 » 

» March 4 to March 17. .. 

437-5 » 

451,0 » 

» March r8 to March 30 * ........ 

598.8 « 

6238 » 

» March 31 to April 14. 

5090 » 

6335 » 

» April 15 to April 25 .-. 

323.9 » 

272.7 » 

Average during experiment . . , 

573 gra. 

602 gm. 


Per series of one fortnight and per i kg, of starch unit the latioUi 
the following increases in live-weight were obtained per head and pet day. 
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Daily increases per kg. of starch unit 


Date 


From Jamiary 20 to February 3 . 
» February 4 to February ry, 
» February 17 to M^di 30. 

» March 4 to Mardr x7* ♦ . . 

» March 18 to March 30 . . 

» March 31 to April 14 . . , 

» At^nl 15 to April 35 , . . , 

Average duriug easpcriment . , 


Whey lot 

milk Jot 

376 ogm. 

464 3RUI. 

330.5 » 

327.0 » 

4870 » j 

434.5 » 

235.5 » i 

237.5 » 

314.0 » 

322,0 )» 

262.0 » 

320.0 M 

167.0 » 

X38.O » 

314 ogm. 

328,ogm. 


The average increase ditring the whole experiment was 54433 kg. in the 
case ||the whey lot, and 57.200 kg. in that of the centrifuged milk lot. 

^ taking the different prices paid per pig and estimating the average 
prices of the concentrates for the year, the following figures are obtained 
respecting the utilisation of whey and centrifuged milk. The general ex¬ 
penses are, however, not taken into account. 

Sale j>nce of pig, 2.4 fr. per kg. 

Actual utilisation of the whey.. , . 2.56 cent, per litre 

Actual utilisation of the centrifuged milk.4.58 » » » 

Sale price of pig. 2,2 fr. per kg. 

Actual utilisation of whey.. , • . . 2.20 cent, per litre 

Actual utilisation of centrifuged milk. *».*•. 4.01 » » » 

SaU prtee of pig 2. fr. per kg. 

Actual utilisation of whey i.8j cent, per litre 

Acteal utilisation of centriluged milk 344 » » » 


988. Comparative Experiments In Flg»Rearing in Denmark* 

A V,, BncK, N, and Rosi'ing, P. Reaultaier fra sammenllgnende 
Forsog tned Svin fra stataunderatettede Avlscentre. tt4de Beretmng fra For$ 0 g* 
lahoratorki, udglvet af den Kgl. Veterhmex og Dandbotojskoles I^boratojdnm 
for I/and0konoiniske For$0g, liTo. 3:r4, pp, 1-132. Copenhagen, 1:933. 

The pigs kept in Denmark belong with few exceptions to two breeds, 
the native Danfeb breed And the I^arge White Yorkshire. The native 
Danish pig^, which are also white, greatly outnumber the Yorkshires, 
the latter being otdy* nsedi for industrial crosses. 

Ffeaaiy 40 years ago* Denmark began exporting bacon to England, 
faring to seek a new market for this product o^ng to the change in 
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the German Customs regulations which put obstacles in the way of sending 
pork and bacon into Germany A very different type of pig is in demand 
in England from that which finds favour in Germany. In the latter country, 
large fat swine are preferred, whereas on the English market, the best 
sellers are pigs of average size with plenty of flesh but not too much fat. 
The efforts of the Danish breeders have therefore been directed to rearing 
pigs of this type. It would have been possible to solve the dijificulty by 
importing a considerable number of Earge White Yorkshires from England, 
but it was feared that a loss would be entailed by introducing these animals 
on an extensive scale, as they are little adapted to withstand the rougher 
conditions of life in Denmark The method adopted was that recommend¬ 
ed by the Stock-Breeding Adviser to the State, MonxiSBEnG. It is still 
in use and has proved eminently successful in increasing pig-breeding 
among Danish agriculturists. 

Breeding Centres for the native pig were established in districts where 
the type of pig kept, best satisfied the requirements of the Enghsh market 
and where the small pig-breeders personally supervised their own stock. 
These centres were placed under the supervision of the breeders who were 
most capable of directing the breeding operations and received a small 
annual State grant on the condition of submitting to the control of Com¬ 
missions appointed to demonstrate and select the best breeding-animals 
in the respective centres, to ascertain that the necessary operations are 
carried out satisfactorily, and that the animals are marked, etc 

In addition to these Breed-Centres for the Native Danish Pig, Breeds 
Centres for Yorkshire Pigs were also founded, by the purchase of barge 
Whites from England. The object of these latter centres was to obtain 
a first-class butcher’s animal by mating English boars with Danish sows. 
Since each boar can serve many sows, a limited number of Yorkshire 
breed-centres was sufficient, more especially as the pigs sold were chiefly 
young boars. It was hoped that in time it would be possible to improve 
the-native breed so that the Yorkshire could be entirely dispensed with 
At the beginning, only a few Centres were founded, but their number has 
been gradually increased When the last report was published, there were 
151 Native pig Centres and 32 Yorkshire pig Centres, containing respectively, 
216 boars and 1056 sows, and 47 boars and 211 sows. Between the foun¬ 
dation of the first Centres in 1898 and August 31, 1922, the Centres sold 
the following number of breeding-animals. 

Boats Sows 


Native breed! 228 35 57S 46 

Vorksbires. 87 «5 3613 


The Centres are subjected annually (by districts) to an inspection and 
the best centres head the list which is published every year. An im¬ 
portant element in the decision is the Beport furnished by the Experiment 
Station as regards the development and pork qualities of the swine. In 
order to throw further light on these matters, the three Experiment Sta¬ 
tions of Bregentved, EUesminde and Over L 0 jsifup have been created in 
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their several provinces, the work of fattening the swine and judging the 
carcases devolves upon the Experiment Eaboratory. Each Centre is re« 
qmred to forward to the Experiment Station ot its province a ct^rtain 
number of young pigs farrowed by sows appointed by the Director. The 
piglings are sent at the age of 6 to 8 weeks and must all belong to the same 
litter (each batch is composed of 2 castrated males and 2 {cmal(*s) and he 
healthy animals of similar size. The piglings are lodged and fed at the 
Station, where they receive only ground maize, sktm milk and watc‘r 
The piglings are given barley until they weigh 35 kg , after which the tu- 
tion consists of equal parts of maize and of barley The ration is con vei tcni 
into forage units (one forage unit being, i kg. barley, i kg. maize and 6 kg 
skim milk) As soon as the fattening process is complete, the number ol 
forage units consumed to produce x kg. of increase in live weight is eah 
ciliated and the figure obtained shows the amount of growth. When the 
pigs weigh about 90 kg , they are killed and the carcases are inspected and 
measured, to determine their quality. A scale of points is employed : 
15 = excellent, 12 very good, 9 good, etc 

The chief results obtained in 1923 are summarised in Table I. 

Tabi^e; I. — Repoft of the Development and Meat Quahty of the Swine Fed 
at the Three Experiment Stations from September i, 1923 to Sifiember r, 

1923^ 

Native bu'cd VotkHhirt' tweed 

BJegeiit- niaes- Over- Biegeiil- Him- Dwt 

ved mmde Xoj'Jtfui) ved tttitide 


76 10 y6 10 37 27 

57 57 54 ^5 

ii)0 XS3 19S iqS 184 205 

17.1 15.^ 16.0 12.4 X5»7 

yr.6 <n.z 03.x 80.4 92.3 

34^’ 3‘74 3.70 3*.i5 i 

27.6 2O.7 26.4 26,5 25.4 24.<» 

12.6 13.1 12.7 *3-3 *-^<7 

60.0 60.2 60.9 60.8 O1.3 62.4 

4-4 4.^ 13 * 4 -SJ 3 .S 

. 3-3 3.0 55.6 3.4 3 -* 


87.8 89.4 90.8 S7.4 88.3 90.7 

12.3 ir,8 X2.7 XZ4 15.3 13.9 

r2.o ix.fi 11.9 12,0 X2.X 12.0 

12.3 XX.8 X2.6 X24 12*3 13.0 

XX.3 XI.2 X2*2 XX.5 X2.2 12.8 

12,0 xts X2.0 tM *«-5 

t2,3 tx.B X2i3 tis tzS 12.6 


Nwttber of grotipb . • . 

Age in days * 

at begmtiijiig of expmmcni ..... 
at end of e 3 q)eiiment . . . 

Weight in kg. 

at beginmng of expemnent...... 

at cad of experiment. 

rcg. forage naits constuned for x kg. hicnase 
in weight thronghout the experiment . . 
Percentage of offal waste ... ... 

» » oHid. 

» » exported pork. 

Thickness of fat (in cm.) on hack. 

(Mcasnred before, m middle hcldncl) on 

abdomen.. 

Ivength of body (in cm.) from the cotyloid 
cavity to the articulation of the nape of 

neck . ... 

Points 15-0 for. 

firmness of meat. ... . . . . 

shoulder region .. . 

thickness and distnimtion of fat on back 
Shape and fatness of abdomen ..... 
8 ihape and siae of h am^ . . . i* .... 
Quality of head feet and skin ...... 
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It may be seen from Table I that the development of the two breeds 
is very similar, althotigh there is a slight diiference in favour of the York¬ 
shires. The latter breed supplies most of the pork for export and generally 
obtains most points for conformation. The body length of both breeds 
appears to be equal. The pigs from the Bregentved district developed 
most (lowest forage consumption) ; this fact was also observed during the 
last three years. 

In the report dealing with Bregentved, a table is given (on the basis 
of the averages of 40 groups), showing the average weights of the native 
breed at different ages. These data are incorporated in Table II 


Tab^B II 





1 

Groups 
coustmung 
small amounts 
of forage 

Groups 
consuming 
average 
amounts 
of forage 

Groups 
consuming 
large amounts 
of forage 

Nmnber of groups 



19 

20 

ro 

Age at beguining (in days) 



172 

191 

219 

Kg. of foxage umts consumed per i 

kg 

increase m 




live-weight, ... 



3.18 

3 47 

393 

Average wagkt of each tndmduaL 






At age of 2 months . • • 



19.4 

163 

X 4>3 

9 » » 3 » 



350 

283 

22.4 

» » » 4 9 . . 


■ 

53.9 

41.8 

35.9 

9 9 » 5 9 


* • *i 

77 4 

630 

518 

» » » 6 » 



— 

84.4 

68.1 

» » » 7 » . . . , 



— 

— 

80,6 

Percentage of escorted, poik . 



61 4 

608 

59 ^ 

Marks (15-10) given for; 





Firmness of meat - 



12 2 

12,2 

12.3 

Thickness and distribution of fat 

on 

back 

128 

12,2 

12.2 

Thickness and amount of fat on 

1 

i 

II 5 

II.5 

ri .3 

Size of hams and amount of fat 


. . 

12.3 

12.0 

11.8 

Quality of head, feet and skin, . 

* ' 

. , . . . 

12.3 

i2,a: 

12.1 


The groups consuming little forage are the heaviest from the beginning 
and always maintain their superiority in this respect being ready for the 
butcher 47 days (over i % months) earlier than the group consuming 
a large '' amount of forage. It must, however, be borne in mind that 
the consumption here termed'' large " is far below the habitual consumption 
of pigs kept by farmers. The percentage of exported pork shown in Table II 
is in inverse proportion to the forage eaten. the largest amount of pork 
for export was obtained with the least consumption of food. In this respect, 
there is little difference as regards the conformation points, but there is 
nothing to be said in favour of low consumption. 

In conclusion, it shoiild be remarked that since the autumn of X923, 
a synoptic table has been published every three months, giving the results 
obtained for the three groups whose fattening was terminated during this 
time at the respective Experiment Stations. 

[ConeBpondmi for Dmmmh) 

[* 8 »^ * 
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Poultry: 

989. Variability in Weight of Leghorn Chichens at Di^erent Ages. — 

Laijimbr, H. B, (University of Nebraska)* The Variability in Weight 
of Leghorn Chickens at Hatching, Thirty-five Days and Matnniy Th$ 
American Naturalistt Vol LVIII, No. 656, pp 278-281, tables 2, New York, 
3:924 

A study of the variability of the weight of chicks at different ages and 
of the correlation between their weights at different periods of growth 
The author used for his experiments White Leghorn chicks with single 
comb. The birds belonged to the Avicultural Section of the University 
of Nebraska ; they had been hatched in an incubator and artificially reared. 
The eggs were hatched at different dates from February 12 to May ii, 
1922. The cliickens were easily identified by a mark affixed first to the 
wing and later to the leg. 

The number of chicks hatched was 510 males and 542 females ; after 
35 days, the weights of 414 males and of 379 females were noted* The 
age at which the first egg was laid was determined by the use of trap-nests 
in the case of 263 pullets, and 239 of these birds were weighed before Ixiing 
set at liberty. ^ 

The results of the 1994 weighings are given in the table. 

The maximum variability was observed at the age of 35 days; the 
variability was less at the time of sexual maturity and minimum at hatch¬ 
ing The variability coefficient in the case of females 35 days old is 2.69 
times larger then the coefficient of variability at hatching, while at the 
time of laying the first egg, the coeiEcient of variability is 1.46 times larger 
than at the time of hatching. At sexual maturity and at hatching, the 
amount of growth and the variability in weight are both less than at the 
age of 35 days when development is very rapid and variable. When the 
chicks are just hatched, the variablity coefficient is x.097 times greater 
in the case of females than in that of males, but when the birds ate 35 days 
old, the coefficient of variajtion is 1.05 times larger in the males than in the 
females. 

V Cocpcimt of Condation. 

1) Weight at hatching and at age of 35 days (males) + 0.0220a ± 
± 0.0259. 

2) Weight at hatching and at age of 35 days (females) +- 0.1042 ± 
± 0.0344. 

3) Weight at age of 35 days and at sexual maturity (males) f 
+ 0,0061 ± 0.0436. 

4) Weight at age of 35 days and at sexual maturity (females) — 
— o 02672 ± 0.0407. 

The three first correlation coefficients are too small to be of any sig- 
nific^ce; it may be concluded that a male, or a female, chick which is 
heaviest at hatching is not likely to be heaviest When 35 days old; in the 
$am© way, no correlation practically exists between the Wt%hts at the age 

inn 
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of 35 days and at sexual maturity respectively. There is, however, a 
negative correlation between the weight of the chicks at the age of 35 days 
and at the time of sexual maturity; this would appear to show that a 
pullet which is heavy when 35 days old will begin to lay earlier than the 
average date. Here again, however, the correlation coefficient is very 
small, therefore it must be concluded that the data at disposal do not 
warrant our taking the weight of the bird at the age of 35 days as a basis 
from which to predict the weight it may attain at sexual maturity, or the 
age at which it will begin to lay. 


Vanahhty %n Weight of Wh%te Leghorn Chicks at Different Ages, 



i 

Weigbt at hatching 

i 

Weight at of 35 days 

Weight 
of females 
at 

maturity 

Age (days) 
of mature 
pullets 


Hales (510) 

I^emales 

(452) 

1 

Males (4x4) 

Females 

(379) 

Females 

(239) 

Females 

(263) 

ATerages . . 

Beviations. . . , 

Typt deviation. 
Coefficient of variability 

39 45 ± 0 09 

32-50 

2.91 db 0 06 
7.37 ± 9.t6 

39.16 ± 0.10 
30-48 

3 oy ± 0,07 
8.09 ± 118 

I 

209,15 ± 160 
66-351 

48.39 1.13 
23 14 ± 0.54 

191.71 ± 1.45 
83-297 
41.76 db X.02 
21,78 db 0.56 

1626.5 db 3.38 
1140-2368 

192.14 ± 5.93 
ii.8x ± 5.97 

209.81 ± 1.09 
I53-SO3 
36.27^:0.77 
12.5s ±0.78 


P. D. 


ggo. Poultry-Feeding Experiment^ State Research Farm Werribee. 

Ruoo C W, (Chief Poultry Expert) and O. W. (Poultry Foreman) 

The Journal of of Victoria, Vol. XXII, No. 7, pp 420-424, tables, 

Victoria, 1924. 

This paper gives the results of an experiment recently carried out to 
determine how far it is advisable to give White Eeghorns varied foods ad¬ 
lib, instead of the two following rations: 

a) Dry paste in hopper always at the disposal of the birds, chopped 
green food at midday and a scratch feed of grain in the evening. 

b) moist past in the morning, chopped greens midday and a scratch 
feed of grain in the evening. 

The experiment lasted 51 weeks; 108 White lyeghoms divided into 3 
lots of 26 birds were used. All possible precautions were taken that the 
lots should be as similar as possible as regards age, size, quality and egg-ky- 
ing capacity. 

Lot No r. ]?ree chcfice of foods: bran, wheat shorts, oats, barley, rape- 
cake, wheat, Algerian oats, crushed maize and barl^. These foods were 
placed in separate hoppers and protected from rodents and birds. Unchop¬ 
ped, freshly-cut green food was always placed at the disposal of the fowls. 

Lot 2. Dry paste: bran, wheat shorts, 10 lb. meat meal, 3 lb. of powdered 
charcoal and 5 iT^. of rape cake were added for every 100 Ib^ of flourl 
This paste was always at the disposal of the birds, which were given in ad- 

im 
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dition, chopped green food at midday and grain (wheat, oats, crushed maize 
and barley) as a scratch-feed in the evening 

Lot No. 3 Moist paste * bran, wheat shorts and green food mixed Tite 
birds had free access to this paste and they received, in addition, chopped 
green food at noon and gram (wheat, Algciian oats, crushed maize and 
barley) as a scratch-feed in the evening. 

Once a week, the fowls weie given finely chopped onions ; ground 
oyster-shells and charcoal were always at their disposal. 

Aftei de.scribiug the manner in which the fowls were housed, the uullior 
gives different tables showing the food consumption of each lot, the cost of 
feeding, the number of eggs produced and tlieii value, togethei with the 
average profit realised from the different lots. 

The following conclusions may be drawn from these tables : 

White Leghorns are able to balance their own rations and to pioduce 
eggs economically. Although the average number of eggs laid by each binl 
of lot I was below 7 and the food cost comparatively more than that of lot 
3, the saving of labour in feeding largely compensated for the inferiority 
of lot I. 

The results of the experiments also entirely contradict the prejudice 
felt by some breeders against using Algerian oats as a poultry food. The 
oats given were only of average quality, but they were eaten by the hens 
in preference to barley or maize 

The amount of maize consumed varied according to the season, the 
largest quantity being eaten in July which was the hottest and dampest 
month 

Rape cake was eaten with avidity by the fowls when mixed with the 
dry paste. 

It was also found that the hens of lot I ate more green food than the 
birds of the other two lots and that they consmned it just before going to 
roost It was then decided to give green food to the fowls after their grain 
meal; this new departure was followed by a large increase in the number 
of eggs produced. T, D. 

991. Effect of Meteorological Conditions on Egg-Laying, 

Lapi<ato, M. and OarniEr, A. Infinence des circonstances m^tt^orologiqucs 
sur la ponte Beme de isootechme,f&vm des ^kvmrsYeiXTB 3, No. 8, pp. 05-io. 
Paris 1924. 

The author takes as the source of his information the carefully reg¬ 
istered results of the second and third National Kgg-Laying Comi>otiti<>nb 
of Vaubc-de-Cernay. The meteorological data were collected at the same 
time by the Meteorological Station of the Competition and by anotlier 
Meteorological Station of the domain of Vauls-de-Cemay. 

The average temperature fell little below o®C; the rainfall was abundant 
{840 mm. in 1922; 106 rainy days) Prevailing winds, west in winter, 
south-east in summer. Warm wind, south sector; C0I4 wind, north sec¬ 
tor. The soil was healthy, allowing the water to drain away rapidly ; 
owing however to its sterile character, the vegetation was sparse, being 
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composed of lichens, broom, birches and pmes A certain number of 
the runs were on grass; 25 of the birds were put in runs of 300 ni®. In 
the centre, there was a Canadian fowl-house 10 m® with glazed fiont and 
built to face south-east, shade and wind-shelters were provided in each run 

The hens were fed with the view to encourage intensive egg-laying, 
therefore, libeial rations were given twice aday. In the morning, the hens 
received a mixture of gram (oats, buckwheat, millet, etc.) and early in the 
afternoon, a hot paste was fed The individual ehcect of the greater, or 
less, susceptibility of one breed to either cold, or heat, was eliminated by the 
fact that a very large number of breeds were entered‘for the competition 
and the authois considered the results obtained from all the lots together. 
In the same manner, on account of the large number of birds, the periods 
during which egg-production ceased may be supposed never to have coin¬ 
cided in the case of all the hens, so that the daily output of eggs did not 
fall as a result of these periods 

In order to obtain the required data, the authors traced the following 
curves on the same sheet of paper: 

i) Curve of variations in barometric pressure , 2) average temperatures ; 
3) wind speed , 4) lainfall, 5) number of eggs laid daily during the whole 
competition , 6) vaiialions in daily laying of the 4 lots placed in the first 
class 

The analytic study of the egg-laying shows an important factor, viz, 
the influence of the season It is seen that few eggs are laid in winter, and 
that the winter-layers belong to the same lots, so that winter egg-produc¬ 
tion is a question of age and of physiological maturity* 

Results ohtmneA %n the seasonal study — In winter, few eggs are laid 
and the output of eggs depends upon a limited number of birds whose 
high egg-laying capacity renders them insensible to variations of tempera¬ 
ture. 

Very great changes of the barometer frequently correspond to sudden 
rises and falls in the egg-curve Bgg-productioii is distinctly decreased 
by the first cold, though a series of days with low temperature has little 
effect, but abrupt changes from day to day are marked by the variation 
curve* Hens readily adapt themselves to any given temperature, but they 
cannot stand changes in the temperature. 

Wind without rain has little effect, unless the temperature changes 
suddenly; if the rain is warm, the wind promotes egg-production, but if 
the wind is accompanied by a cold rain, the effect is most injurious. Wind¬ 
less rain only influences egg-laying in so far as it reacts upon the tempera¬ 
ture. 

In spring, egg-production increases in spite of great daily variations 
in the thermometer* The egg-production curve often follows barometric 
pressure for a short time. Very high, or very low, pressure often decreases 
egg-laying, the effect showing itself on the day, or the evening of the maxi'^ 
mum or minimum pressure. 

Bgg 4 aying is not arrested by a low temperature that falls progress¬ 
ively. The first warm days are favourable,, but the first hot windless days 
reduce the number of eggs. 
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A liot^ or warn wind unaccompanied by lain is favourable to egg-lay- 
mg, and a warm wind coupled with lain regularly iiicieases the output o£ 
eggs which is however checked by a cold wind accompanied by tain. 

In summer, egg-production is high at the beginning, but flags dining 
the intense heat, and rises again in the atiiumm All exlivnies oi batome- 
tric pressure have a bad effect upon laying hens. Tcniporatitres vuiying 
between lo^C and I5<^C, seem the best. Great heat and sudden Ciioling oil 
of the atmosphere bqth cause a fall in egg-laying, Wnuls in suinmei, 
even if they are stormy, have little effect. Kain, whether violent ot not., 
injurious on the day of its fall, but improves egg-laying during the folic w- 
ing 2 or 3 days Continuous rain for 2 or 3 days decreases the nnmbei 
which however rises when the weatlxer is fine again. 

As regards the autumn, the time when the egg-layitig competition 
finished, no exact data exist. 

Study of effects of naUiml phenomena. — 1. JJarometnc prcHSHn\ liffeel 
undeniable, but not clear The birds dislike extremes of piessuic and 
prefer average pressure. 

II. Temperature Aveiage temperatures are the most favoitiahle. The 
best climate is that of which the seasonal variations are progressive*, but not 
abrupt. Severe cold appears less injurious than great heat. 

III. Wind and ra%n. These must be studied together and in connec¬ 
tion with the temperature. The effect of wind seems to be due to its al¬ 
tering the temperature, for the isolated action of wind is not defined. 

Wind accompanied by warm rain appears beneficial; c<dd wind mid 
cold rain are injurious. Summer rain is favourable, except on the iluv it 
falls- 

It may be concluded that there is no simple coordination between the 
phenomena studied. A distinction must be drawn between sinniltaneous- 
ness and correlation. When hens are physiologically in a condition to lay 
eggs, they are not deterred by cold, while if they are not ready for laying, 
their failing in egg-production is not to be attributed to low iempetatures* 

l\ a 

SerkuUuf0. 

992, Silk Frodtictioii in the British Imptre. 

jbBFkOY, H, MAXwr^nn (Professor of Entomology,, Xmpeilal College of 
Science and Technology, Won), Bulletin of m MperM IrnlmU, 
Vol, X 3 CtI. 2, pp, 152-172, tables 3. I/ondon, 1924. 

The silk used in the spinning and weaving factories in England is 
almost entirely produced in countries outside the Empte; in 1922, out 
of 97600a lb., only yScKxo was from Empire sources. The author consi- 
ders in some countries, India and Cyprus for instance, there is the pos- 
improvement in quality and immense increase in 

Xte artack supplies data aad infomation jeapectiiia tbe ptodudafl: 
countnes, vtz., India, Cyprus, and otljer areas sttdji as Australia, Hong 
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Kong, Federated Malay States, Ceylon, Mesopotamia, Sudan, Kenya, 
Uganda, Rhodesia, West Indies and British Hondnras. 

A description is given of the essential features of mulberry silk produc¬ 
tion and reference is made to Eri silk; the Eri silkworm feeds on the castor 
plant and spins a cocoon that cannot be reeled, but which is used in silk 
spinning* 

In an appendix, statistics are given of the production of raw silk and 
cocoons, and the importation of silk raw materials into the United Kingdom. 

W. S. G, 


FARM ENGINEERING 


Methods of Culhmtion, 

993* When is Water Safe for Irrigation Purposes, 

PA.nKiKS, A. J. (Director of Agriculture), BulhUn No, 176, pp. 12, De¬ 
partment of Agriculture South Australia, Adelaide, 1924. 

The author alludes to the apparent contradiction of views held by dif¬ 
ferent authorities as to the safety of irrigation waters, and draws attention 
to the fundamental importance of drainage. Waters which might be quite 
safe in some soils would be injurious in others. The chief factor is probably 
the subsoil and its tendency to give good or bad drainage 

Under Adelaide conditions, with winter and spring rains of 14 to 15 
inches, irrigation water may contain up to 140 grains per gallon of injurious 
salts (NaCl, MgCl*, CaCl^, Na^SO^, MgS04) for fruit trees and vegetables, 
if the drainage is good. Under similar conditions citrus trees and beans 
may be grown with 75-80 grains per gallon of injurious salts to the gaUom 

Irrigation waters of a relatively high saline content may be used in 
summer with greater safety where winter rains are heavy, than in localities 
where they ate light. 

Irrigation water highly charged with saline matter should be used 
freely rather than sparsely. SmaU. quantities of water lead to rapid con¬ 
centration of salts under the influence of surface evaporation, whereas 
abundance of water tends to retain soil moisture at the requisite degree 
of dilution. W. S. G. 

994. The Use of the Carbon Dioxide of Springs for the Stimulation of 

Plant Growth* 

VoiGr 3 s« 4 H 3 Sf* Hutzung Kohlenstoehaltiger Quelle zur Fordetung det 
Pflanaenwachtums. Die Techmh in der Landwtrtsohaft, Year 5, No, 2, pp. 39- 
40. Berlin, 1924. 

The author describes various means by which the water of springs 
^ rich in carbon dioxide can be used in agriculture. In the case of co& 

inmml 
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springs, the carbon dioxide can easily be liberated in green houses by making 
the water circulate in pipes provided with certain veiy* simple mechanical 
catalysts which are described by the author. Hot springs cun be utilised 
to warm the soil R l>. 

995 Motor-Ploughing and Cattle-Breeding. 

Paci, C. Motoaratura e allevatncnlo hovino. AtPi della R, Accadvmia dvi 
Geoygo/ih, Year CI/XXI, No 2, pp 82-114 Florence, 

The author states that motor-ploughing far from being exclusively 
a question of agricultural mechanics, is pnmanly a complex problem of 
rural economy, for which reason he considers it entirely from the stand¬ 
points of agriculture, stockbreeding and social economy, and is of opinion 
that. ^ i) more attention should be paid in agricultural schools to in¬ 
struction (especially practical instruction) in rural engineering and inechan- 
ics ; a) travelling agricultural schools, agricultural societies and agri¬ 
cultural institutes should organise and carry out motor-ploughing 
experiments, especially under difficult conditions; 3} the agricultural 
institutions should take steps to create societies for the common purchase 
and use of tractors and motor-ploughs in districts of average and medium¬ 
sized holdings. He further syggests that in distncts such as the Podol- 
ian cattle-rearing regions, and especially in Tuscany and Umbria, where the 
celebrated Chianine beef-breed and its denvatives make meat production 
the most paying branch of farming, steps should be taken to increase 
the area of artificial pastures and consolidate and improve the organisa¬ 
tion of stockbreeders with a view to improving the beef-qualities of the 
breeds at the expense of their traction power ACM, 

gg 6 The Improvement of Exhausted Soils, Experiments in BrassM. 

FrBISE, F. W Ternus can9adas e sua regeneia^tlo Revista de la Sonvdade 
Ruml ByrnihirG^ Year X, Nos 49-50, pp. 224-227 Sao Paulo, 11)24. 

In Brazil, and especially in the State of Sao Paulo, there arc many 
square kilometres of land which have been exhausted by collee crops and 
are now abandoned, as they are only covered with a itieagrc crop of grass 
which grows with difficulty. In 1910, the author began the study of these 
soils and has examined 200 samples from the States of vSan Paolo, Minas, 
Rio and Spirito Santo These samples were taken from two types of soil, 
viz., soils derived from the Archaean rocks and Red Soils. The article in 
question summarises the results obtained from the Archaean soils (gneiss). 

All the samples analysed had a uniform composition. The difference 
between the exhausted and the fresh soils consisted in the much lower per¬ 
centage of phosphoric acid, carbon dioxide, sulphuric acid and organic sub¬ 
stances present in the former 

Under the climatic conditions of Brazil, where there is no frost to exer- 
. cise its dismtegrating power, ninc-tenths of the components of gneiss re- 
j main in^luble throughout the Hfe of a colEee-plantation, whidb. is at ,the 
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longest 100 years The coflee-trees threfore exhaust the reserve material, 
slowly accumulated by the virgin forest, of which they occupy the she. 

The improvement of these woiked-out soils would be a niattei of cen- 
turievS it it were left to nature. In order to remedy their condition quickly 
it IS necessary to have recourse to the methods adopted by the United 
States, viz.: i) Breaking up the land with explosives such as ammo¬ 
nium nitrate; 2) digging-in organic substances (waste products of the 
timber trade); 3) irrigating the soil with dilute solutions of fertilising 
salts 1^^, X). 

997. Crop Rotation under Irrigation. 

HonDEN, J A. BuUeHn 190, pp ii, tables 2 Scottsblnff Experiment 
Station, University of Kebraska, USA, 1924. 

The results obtained at Scottsbluff Station during the past eleven years 
on 35 different crop rotation systems make it evident that, on an irri¬ 
gation farm, success or failure is largely determined by the cropping system 
followed by the farmer. 

All the one-crop systems tested showed a loss, varying from $192 
with maize to $3234 with potatoes All rotations not having alfalfa showed 
a loss, except one 2 year rotation of oats and sugar beets, manured. Every 
rotation which included alfalfa showed a profit. The data was obtained 
from 6 years' experiments 

Two of the most profitable rotations were: 

(i) alfalafa, potatoes, oats, sugar beets (manured). 

(ii) alfalfa, potatoes, sugar beets, sugar beets (manured), oats and 

alfalfa 

The information contained in this Bulletin should make it possible 
for an irrigation farmer to plan a successful rotation. ’ W. S. G, 

Machines and Implements, 

998. A Preliminary Investigation into the Draft of the Plough. 

Davii$s, W. M. Journal of Agricultural Science, VoL XIV, Ho. 3, pp 370- 
406, figs. 15. lyondon, 1924* 

The object of the work was to discover the magnitude of the draft of 
a plough working under normal conditions and under varying conditions. 
Eor this purpose it was necessary to construct a self-recording dynamometer, 
a Ml description of which is given in the text. 

Soil samples were always taken to ascertain the mechanical composi 
tion and the moisture content x>i the soil. 

The conclusions reached are summarised as follows: The state of 
consolidation resulting from the nature and treatment of the previous 
crop has a marked effect on the draft. 

The relation between draft and depth of furrow is linear, the net 
draft pet square inch tending to increase in value with increasing depth, 

13 Agr, im. 
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except when the previous ciop was roots, when a decrease at depths 
greater than 6-8 inches is noticeable 

The relation between dial! and width of furiow is linear. 

The quantity of moisture in the soil has a consKlerable effect on 
diaft. A decrease in soil moisture of 6 % lesulted in nu mcreasc of draft 
of 28 %. 

The double plough is a more efficient implement than the single plough, 
fittings and mould-board being similai in design, W, is (>, 

999, Implements fitted with the ** Retro Force Apparatus. 

BoNYER, M Tycs Instruments "Retro Force" Thdleiiii de la SoiuHd des 
AgnmU&urs de France^ Year I^VI, No 2, pp ^0-41 Pans, 1924. 

'' Retro Force ’’ implements are distingxxished by a new traction sys¬ 
tem that has many advantages 

Hand implements date back to remote antiquity and will always be 
used to a certain extent. XJnfoitunalely, however, their output is small and 
labour is scarce and expensive. 

Propelled implements, — These have recently been much improved by 
the addition of auxiliary machines. 

Implements moved by if action, - Of these the most up-to date are 
ploughs drawn by a man whose power is applied to a cross-bar. 

All these implements possess the common defect of requiring great 
manual exertion for their steering, with the result that the more nmbctilar 
force required in traction^ the less accurate is the steeling 

The retro force apparatus consists of a metal frame with two mov¬ 
able arms each provided with 6 screw-worms for the attachment of the 
implements. Two plough-handles 1.40 m, long and making an angle 
of 450 with the ground are affixed to the head of this frame. I'o one end 
of the frame is attached a traction-chain of suitable length, wliicli is pro¬ 
vided with a compensation spiing, while the other is fixed (by means of 
a special clutch) to a clip placed above the front part of a widc‘ belt which 
the worker wears round his body m such a manner as to transmit his force 
to the apparatus, 

When the apparatus is brought above the .soil and the chain fixed to 
the belt is drawn taut, the two plough-handles reacli as high as ,the chest of 
the worker from which they are distant about 30 cm 

As the handles are 20 cm, long, the pJougher\s hands grasp them com¬ 
fortably, 

, ^ The great advantage of this implement is, however, the metliod in 

which the traction is effected. 

In order to put the machine in motion the worker bends himself 
slightly backwards; this change in his centre of gravity diaws along the 
implement without the man having to exert any force by means of his arms. 
As the man walks backwards, he produces more, or less, traction force ac¬ 
cording to the amount he bends himself back. 

This system of traction differs from any other because the two func¬ 
tions of traction and Steering are wholl;^ distinct^ It should be uoted, that 
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the arms are not involved in the traction, but remain quite free, so that the 
guiding of the implement is extremely easy. The depth of ploughmgis 
regulated by a variable surcharge applied to the frame. The apparatus 
is very quickly mounted. All agricultural work except breaking up the 
land can be done satisfactorily with the ** retro force while the average 
output of one man using it is equal to that of 8-io men working with other 
implements. A. C. M. 

xooo. New Type of Drill-Plough. 

Neuerung an Furchenziehem Landwivtschafthche Maschinen und Gemte, 
Year 24, Part 27, p 205, fig i Artem, 1924. 

This drill-plough consist of a small accessory plough body [m) at¬ 
tached by its beam (g) to the beam of the principal body (a). The 
union of the two 
beams id) makes 
the drill-plough 
able to move in 
the vertical pla¬ 
ne ; lateral di¬ 
splacement is 
prevented by a 
guide-rod {%) fix¬ 
ed to the beam. 

This little ac¬ 
cessory plough- New type of drill plough. 

body is placed 

behind, and on one side, of the pnncipal body; its position ban be 
regulated vertically by a chain attached to the principal beam. R. D. 

xooi. An. Arrangement for Regulating the Depth of a Drill in the 

Soil. 

B vEbrzycki S. Urvagi nad Koztaltem redlie siewnikowych. Eocznih Nan 
Eotnkzych, Year XI, No. r. pp, 36-43 Poznan, 1924, 

From the agricultural point of view, the device for regulating the 
depth of a drill is a more important part of the implement than the 
distributor, for upon the construction of the said device depends, not only 
the covering of the seed, but the depth at which the latter is sown. The 
question requires studying, because the researches so far carried out have 
not furnished the maker with any information as to the required shape 
and si^e of the apparatus in question. Theoretically, apparatus of the 
European type press the soil and render it more compact, but further 
experiments are necessary to show to what extent a lateral or posterior 
position of the regulating apparatus affects the moulding up of the soil. 

A. C. M. 
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1002, Bisk Potato-Planter* 

Implettieiits and Macliiiaciy at the Leicester Show of the Royal Agriotiltural 
Society. The Implement and Machinery Review, VoL 50, No 591, p. 315, fig, i. 
Loudon, 19*14. 


The potato-plautei .shown in the figure is clinind 01 Istxl !>> 1Iu‘ pi cm nee 

of two rotJhnu liisks, 



between wluch Ihi* ]hh 
tiitoeskJl and uic then 
deposited at the hot torn 
of the trench, in a ]>ei- 
fectly straight line and 
at teguliu intervals, in 
consequence <d’ which 
the subsequent cultiva¬ 
tion and haivesting aie 
rendered easier. 

The tuachine plants 
the potatoes on the top 
of manure just as well 
as in a ticiich without 
m anttie, it pi esses d( >vvj i 
the manure into the bot¬ 
tom of the trench in stich 


FiO. t $6 — New disc potato-planter. 


a manner that when the 
plough covets the ]>ota- 
toes, Jt alfO covms the 


manure. The machine was exiiibited by Messrs WAi^rACE (Glasgow). 


R. B. 


1:003. Potato Planters and Lifters* 

San^ini, C. Le mcicchine perpiantare e pcrscavare U palate. Published by the 
Laboratorio di Meccanica c Costrudom della R. Scuola Superiore di Agricoltiira 
in Portid. (Taken from the Annali della It Sciwla supmore dt AttricoUmta in 
Porlici, Tol. XX, X924). Poriici, Stab, Tip R, Della Torre, 1924. 

The work under examination has a preface by Prof, G. 1 >. Maver on 
Le macchine neUa grande coUitra delk palato (Machines for cultivating po¬ 
tatoes on a large scale) in which a short summary is given of the types 
recommended for executing different kinds of work from the preparation 
of the ground to the preservation and use of the potatoes when lifted, 

, Signor Saktiki, basing his remarks on the data collected by other an- 
thots and on the results obtained in machine tests conducted in the lab¬ 
oratory of the R. Sdiola Supriore d% Agnceltwa %n Poriici, examines the fol- 
’ lowing implements both from the mechanical and economic standpoints 
also from the point of view of their adaptability to Italian agricmtuml 
^''^^hditions: 

pkmUng: i) Raksom* 3 three-row drift that fee ri^uiated as 



SARM fiNGINBBRING 


981 



.... XMimg by hand; 

.. . . . • *. ..... .. with apecaal liftets (Hoover); 

. ... . • .. . .. * .. >■*'■ " ■■ witli rotary machine (Imperial); 

" ■■ " ;■ .. .. ... With beet litter. 

The cost of hand lifting which is constant whatever be the area cultivated is represented 
by a horhsonial line. The cost of lifting with the aid of mechanical implements depends upon 
the annual outgoing and tlierefore the times by which it is represented are curved. Any in¬ 
crease m the area under the crop (horizontal axis) diminished the cost of the harvest in liras 
per hectaie (vertical axis). 


C *«»3 
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regards the depth and distance of the furrows; 2) Ransom's three-row plant¬ 
er, characterised by the rollers that press the soil lightly against the tub¬ 
ers ; 3) UnTi^rii^p's apparatus for drilling holes at unifonn <listances 
apart, 4) Unteritp's disk covering apparatus; 5) RinM'vSapparatus for 
making holes (** Rflanxlochniaschiiie" Reims-Rciclieubachet l^laschinen- 
fabrik; 6) Ogee Maiker; 7) Champion potato-planter INo. 25, Co¬ 
lumbia Bajac, Erto, Plantectoi, Martiii-Ivcssetia. 

For harvesting potatoes : x) potato-digger ploughs with conical grating; 
with double grating; South Bent Company's flat grating with hoe and star 
of spokes; Reha with perforated coulter : Rotating potato-diggeis : 4 sim¬ 
ple with horizotal axes ; Ransoms Caledonian Patent Rokiry Potato- 
digger, new Ideal, made by Hermann Gueguer ; Reima with elastic forks; 
Eyth ; h) with vertical axes ; Stoll potato-^gger ; c) with triangular levers : 
Harder and Westphalia potato-diggers ; d) planet system ** Stoll Model B 
Hagedorn; 2) with articulated square; Randome's; 3) Potato-digger with 
lifters (Imperial, Star), 4) Hangs Potato-digger and bagger. 

The implements are illustrated by 39 figures, and in addition, are given: 
the mechanical peculiarities of each ; test results; various suggestions refer¬ 
ring especially to the different factor affecting the quality of the work 
and to economical methods of work. 

The study deals only with machines for planting and lifting potatoes, 
which are of chief importance from the standpoint of labour as weeding, 
hilling up, spraying, etc,, can all be done with the ordinary farming imple¬ 
ments. 

The economic data resulting from the author's experiments prove that 
the percentage of tubers left in the ground is the factor that chiefly af¬ 
fects the total cost of the crop which is respectively for ploughs, rotatory 
types, implements with lifter 2.54-0 46-0.42 times the cost of wot king; 
r.55-1.88-2.20 times the daily cost of harvesting; 2.00-1.5B-2.00times 
the expense of the necessary, though injurious, successive hoeings. 
The importance of this factor increases with the value of the potatoes. 

How far it is advisable to employ machines as opposed to hand- 
labour and in relation to the areas in question is shown by the 
diagmm. (Pig. 157), 

For areas of less than one hectare, hand-digging is best; for fields r-3 
hectares in extent, ploughs with rotatory apparatus are equally good, but 
when the area under potatoes is larger, the above type of plough is a ne¬ 
cessity. Machines with lifters are only cheaper than hand-digging for areas 
of more than 8 hectares. 


1004. Potato Sorter. 

Weiss, B. (Ingdnieur des Arts et Manufactures). Trieur de pomme de 
terre, Reeherches et inventions, No. 19, pp. 642, fig. i. Paris, 1924, 

M. NiQUEi^-HESEQtTE has invented a new hand-worked potato-sorter 
for the small scale potato grower. The apparatus coaitotsoftwo 

WSS43 
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Fig. 159 — Pedigree Cattle HoiJise, 
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angular fraines, loosely placed one above the other, so that the space be 
tween the shorter sides forms an opening for the discharge of the tubers. 

Beneath the lower frame is a 
sheet-iron funnel for sorting out the 
small tubers which pass through the 
meshes; the upper frame has a network 
with larger meshes. 

The apparatus is shaken 4 or 5 
times and then the sorting begins; 
the larger potatoes are separated by 
the upper spout and the average-sized Fig 158. - Niquet-H^s^que Potato Sorter, 
tubers by the side spout, while the 

small ones pass through the sheetiron funnel. B. 

1005. Modem Cow-House Equipment. 

The Implement and Machinery Review, Vol. 50, No. 591, p, 340, £gs. 3. 
London, 1924. 

At the British Friesian Cattle Show at the British Empire Exhibition, 
special attention has been paid to cleanliness in the handling of milk The 
cows instead of being chained are held by a kind of yoke, as shown by 
figure 159; this saves from i to i % feet of space. The dung of the animals 
fails into a channel. The floor of the cow-house is made of non-ahsor- 
bent cork, which is warm, durable and odourless and far superior to cement. 
The food-racks are made of cement with double divisions in series to make 
cleaning easier, Each cow has a separate drinking trough and when the 
animal presses upon it with its muzzle, a current of clean tepid water is 

caused to flow. Special car¬ 
riers of litter and food eco¬ 
nomise labour and assist in 
insuring cleanliness. Sliding 
doors complete the equip¬ 
ment of this ideal cow¬ 
house R, D. 

1006. New Driving-Gear for 
Separator. 

Antiieh von Milchscbleu- 
dem, LandwirtschaftUche Ma* 
schinen und Gerdte, Year 24, 
Part 27, p. 205, fig, I Artem,, 
1924. 

FlO, 160. — New driving gear figure (Ho. 160) 

for separator. ^^^.ows a new type of driv¬ 

ing-gear for cream-separa- 
torS| tpe mechanism cson- 

sisting of two spiral gearings connected by a slanting axis. E. D. 
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1007 Pumping from Wells for Irrigation, 

PJWJNG, F A Biflkiiu No, 1^04, pp 27, figs 4, tables 3, IT S Pc'partmeiit 
of Agricuilufe Waslmigtoii, D. C. ig2>| 

The object of this Biillctiu is to assist those iuteresled in pumping 
fiom wi^Usfor irrigation, by making available the most essential iiilonna- 
lion on well construction, and the selection, installation and wotking of 
pumping plants, as such knowledge is not ustially possessed by the fanner. 

Water supply, types of pum|)s, wells and cost of instullatiou ate dis¬ 
cussed. W. S. 0 

looS Irrigating Maize with the Aid of Tractors. 

HAvrvNHiivr,, Mark (I$xtension Engineer Kansas Agricultural College^ 
Farm Implement News, the Tractor and Truck Revieto, Vol 45, No. 24, p, 19, 
figs 4 Chicago, 192^. 

In Kansas (U. S ), many agriculturists living in the valleys obtain a 
cheap irrigation plant by using their tractors for pumping. When this irri¬ 
gation is carried out at exactly the light time, the maize ciops can be 
doubled, with satisfactory results from the economic standpoint. 

R D. 


1009, Cranked Cart-Axle for Sloping Ground, 

MakuE, E Essieu de charrette coud4 pour terrain en penle La hliUa* 
nique Rumle, Year 8, No 6, p 135, fig. r Pans, 1924 

M Roquejs (Frejeville, France) has devised an axle for carts uoiking 
on steep slopes which allows of the cart turning without upsetting, 
no mattei how much the ground may slope. The cart-axle is cranked 
at both ends. The knees are placed at right angles and invt'nsid^” to one 
another. As one ascends, the other descends. This nxle liuns beneath 
the cart and a spiral gearing rests upon it. The gi‘uring is worked 
by an endless screw prolonged by an iron rod connected with the incchnn- 
ism and allows the wheels to alter their level at any moment, (Fig. x(ii). 

On level ground, the wheels, turn on .spindles that resemble <ir- 
diuary axles; on slopes, the driver regulates the change of level acconling 
to the declivity. The advantages of the cranked axle are as follows: 

1) Accidents to the staff, team, and cart are avoided by its use, 

2) The additional men otherwise required to support the cart in 

dangerous positions are not required, R. D, 

xoio. The Care of Farm Implements. 

Stevenson, E. Ontario Department 0/ Agriculture, Bulletin, 300, pp. 15, 
figs and diagrams, Ontario, 1923, 

This Bulletm draws attention to the care which should lie taken of 
farm implements (reaper-binders, mowing machines, rakes and tedders, 

tioar«*i<no] 
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hay-loaders, ploughs, hairows disk-harrows, seedeis, fertiliser and manure 
spreadeis). It also describes the use of lubricants, and the best type of 
shed for machines. R B. 


AGRICULTURAL INDUSTRIES. 


Plant Products, 
xoix Italian Wines. 

CarpenTIICri, P Nonzie e stnd% sm vim Ualiam Mimstero dell’Ecoiioniia 
Nazionalc, Birezione generale, Direzioiie geiierale delFagncoltura, No 850 
Rome, 1923. 

This volume gives, in addition to much interesting information on the 
subject of Italian wines, the analyses of 91 305 samples of must and wine 
which were examined in order to determine the maximum and minimum 
percentage of alcohol they contained, as well as 2300 analyses of wines some 
of which had a low, while others had a high, alcohol content. The special 
characters of vine-cultivation and wine-making in each Province are de¬ 
scribed and the individual differences characterising zones of similar agri¬ 
cultural nature, as determined by the Catasto of Agncultural Statistics, are 
reviewed. In the chemical analysis, the alcohol percentage is chiefly taken 
into account, as this is the principal factor upon which the commercial 
value of wines depends. The total chemical composition is only given in 
the case of wines with a low percentage of alcohol (and thus more liable to 
suspicion) or those of over 16^. 

In the preface of the book are set forth the many causes of the varia¬ 
bility of Italian wines. The volume concludes with a general summary 
giving the alcoholic stiength of Italian wines from which the following data 
have been taken. (Maximum and minimum percentages of alcohol) : 

White wines: Piedmont 14,4-6.3; Liguria 15.9-7.1, Lombardy 
13.8-7.7; Veneto 15.8-7.4; Emilia 1.59-5.2 ; Tuscany 13 2-6.1; Marche 
14.6-6.6 ; Umbria 14.4-4.8 ; Campania 14.7-6.8 ; Apulia 17.2-8 4; Basili¬ 
cata :^4.5-8.4; Calabria 16.2-11.2; Sicily 20.3-6.9; Sardinia 18.3-7.8. 

Red mines: Piedmont 16.3-6.1; Liguria 16.0-6.1; Lombardy 14.7-5.0; 
Veneto 15,3-5.4 ; Emilia 15.0-5 7 ; Tuscany 16,0-4.5 ; Marche 14,7-6,2; 
Umbna 14.2-6.6, Lazio 16.3-6.1; Abruzzi and Molise 17,2-4 8; Cam¬ 
pania 15.3-5.7; Apulia 24.2-9.1; Basilicata 14.0-6.6 ; Calabria 19.2-9.7 ; 
Sicily ao.3-5.5; Sardinia 19.0-7.7. E. B. 

10X2. Possibilities of Industrial Alcohol in South Africa, 

Report of the Industrial Alcohol Committee of the Advisory Board of 
Industry and Science. The South African Journal of Industries, Vol VII, 
No. X, pp. 32-35. Pretoria, X924 

The industrial alcohol problem is considered from the following stand¬ 
points sources of supply, cost and analyses of raw materials {e. g, maize, 
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molasses, sweet potatoes, sugar beet, prickly pear, potatoes, acorns, straw, 
sawdust) , plant and methods of fermentation and distillation, pioductiou 
other than by fermentation , cost of production, forms of State encoiirago 
ment, if desiiable ; collection of data and publications upon the subject; 
specification of deuaturants for motor fuel M. b. Y. 

1013. The “ Strength of Wheat and Flour and its Determination, 

bAPSiyEY, H G Journal of Department of AgncuUure, Western Australia^ 
Vol I, No 2, pp 115-121, figs, 4 Perth, W A. 1024, 

It is usualty agreed that the factors controlling strength are : {a) quan¬ 
tity of gluten present in the hour; (6) physical properties of the gluten; 
(c) diastatic activity of the flour 

No method has yet been found to supersede the actual baking test 
for strength, where absolute accuracy is required, but the method is slow 
and requires a comparatively large quantity of flour, which is a handicap 
to the plant breeder. 

It was found by Guthrie of New South Wales that the largest and 
best loaves are obtained from flours which have the power of absorbing 
the largest amount of water, and the test was found to give a valuable 
index of the relative strength of a flour. The method has proved suthcieut- 
ly reliable to supply information of commercial value to millers, and it 
has been used in the selection of strong wheat varieties such as“ Come¬ 
back Bobs ", ** Jonathan Carrabin " and others 

The method may be described briefly as follows Weigh out 40 
gins of flour and make into dough with water run in from a graduated 
burette. The water is added until a dough is made of such consibtcncy 
that it can be drawn out to a fine thread six inches in length. Should the 
thread break before this length is reached, insufficient water has been added; 
more water must be run in and a further trial made. A .simple calcula¬ 
tion gives the amount of water absorbed by a sack of flour weighing 20a lb* 

In the official laboratories errors have been reduaxl by the employ-^ 
ment of a mechanical mixer for the dough and the standardisation of the 
method, W. B, (i, 

1014. The Industrial Utilisation of Bananas* 

WnsrcKEE, M. Bananen-Tndustrie, Chemiker Zeiiung, Year 48, No, 38, 
pp X7S-I79, Cothem 3:924* 

The following products can be made from bananas if their preparation 
is carried out where the fruits are ^own (Mexico); banana flour, baJiana 
malt, dried bananas, essential oil, liqueur, wine, cacao, chocolate and ba¬ 
nana preserve. 

The unripe banana contains 80 % starch and 3-4 % of sugar. As 
the fruit matures, the ratio of these substances is gradually reversed, so 
that in the ripe fruit, there is about 70 % sugar (of which 40 % is saccha¬ 
rose and 30 % invertase) and only 2 % starch. 

pOISHtSH] 
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Banana flour is made from the pulp of the unripe banana. The des-* 
stccated bananas are formed into blocks which are sent to Europe where 
they are used in the manufacture of banana flour and banana cacao. 

Banana flour is chiefly composed of starch and is exclusively used for 
food purposes , if 25 % of wheat flour is added, it is excellent for making 
biscuits On being subjected to special treatment, banana flour becomes 
very rich in sugar and transformed into banana malt, which is used in 
making banana cacao and chocolate 

There are several methods of extracting from ripe bananas the es¬ 
sential oils much used in the preparation of liqueurs, preserves and other 
luxury articles. Banana spirit can also be obtained as a secondary pro¬ 
duct of the essential oil industr3^ Wine is also manufactured from bananas, 
excellent sweet and dry t^^pes having been obtained by using the dregs of 
the liqueurs as a ferment. 

A large proportion of the weight of the fruit (40 %) is made up by the 
skins which, as they have a certain nutritive value, can be fed to stock. 

A German-Mexican Company is being started m Mexico to exploit 
local products including bananas. G. B. 

10x5. Containers in Oil-Presses, 

Bonnet J (Directeur de Service Regional d’Ol^iculture). Ees scourtins 
en huilene. Revue Agncole de VAfnqm du Nord^ Year 22, No 254, pp 583-35 
Algiers, 19^4. 

The author's experiments have convinced him of the superiority of 
alfa fibre containers over those made of ordinary alfa, or of coco-fibre. 

These experiments were carried out at the Mines Cooperative with two 
presses exerting a pressure of 25 000 kg. and each containing olive pomace 
taken from the same lot of crushed olives which had been subjected to the 
same treatment. 


Experiment with pressure of 210 000 kg 

Oil content of pomace on containers of OU content of pomace on coco fibre 
alfa fibre 9.920 % containein 11.360 % 


Extra amount of oil obtained per 100 kg, of pomace with alfa fibre, 
X 440 kg. 


Experiments carried out in 1923, 


Cooperatives 

1 

Oil conteat of olive I 
pomace on alfa 
fibre coataiaers 

Oil content of olive 
pomace on coco-fibre 
containers 

1 Excess obtained 
witb alfa per loo kg, 
of olive pomace 

Nimes. 

9.8 % 

11.51% 

1,71 of oil 

Barjols. 

3 CX 5 

1259 

074 

Iforgnzs. 

10.5 

Ii 8 

130 

Be Beauaaet , . . . * ^. 

11.5 

13 . 3 

r. 2 o 


tin$l 
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It it is calculated that in the coutse of one woik-day a container is 
replenished with 5 kg of mateiial at least 10 times, and that ulfa fibre 
containeis yield over ^ litre more oil than those made of other snhslana^s* 

K. D. 


1016. The Use of Esj)arto In Paper Manufacture. 

ScAETtA, T 1 Iiiipicgo ddlo sparlo fahbrica'/ione di‘lU da 

caita L*J(^rHA 4 hmiC(>ionit{h\YvdT XVIII, No, 8, pp. p!aU‘S, 2. ldt>r- 

eiicc, X924. 

A general review of the world's pioduction of wood pulp for papei 
manufacture, followed by a desciiptiou of the ** I*omilio '' electtocheinleai 
process employed in Italy for tlie exlraclioii of cellulose with special refer¬ 
ence to esparto. Details are given of the distribution in Norlli Afiica ; 
an analysis of material coming from the Bengasi district; hotaiiical c'ha- 
racteristics; chemical composition of the fibre; percentage of celhilose 
obtained and quality of pulp. A comparison is made between 8patiisli, 
Algerian, Tunisian and Tnpolitanian varieties. Reference is made to 
other Libyan products which can be used as a source of c<‘lIulo.se. 

M. L. V. 


1017, Oak Bark from Palestine as a Tanning Material. 

Commercial Bulletin, Department of C%t$tom$ and Trade, irooeymnent of 
Palestine, Vol V. 57. p. 294-296 Jerusalem, 3924. 

Samples of bark from the branches and roots of Qiurcm coccifera 
have been examined at the Imperial Institute, London, to'h .si the tanning 
value for use on goat skins, used fox water contamers. 

The tannin content of the branch bark was found to be 24.9 % com¬ 
pared with the root bark 13.9 %. Further examples will be examined 
before drawing any general conclusions as to the compataiive richnesa. 
There appears to be very little difference in the character of the leathers 
produced. M, L. Y* 

xoia ** Gas ** Storage of Fult. 

Researches by the British RhkI Investigai ion Brnnh Smith Ajman 
Journal of Indmiries, Vol, VXI, No. 5, pp. 35<>359. Pretonaj 1924* 

Report of the investigations made in England to improve the system 
of utilisation of fall of temperature of the atmosphere at night in the stor¬ 
age of fruit j the best system of tubing for lowering the temperatitre of 
small fruit stores; the permeability to certain gases, potably carbon 
dioxide, of wall coverings and building materials, A series of tests have 
been made in each case and the results arc noted. 

A, large scale experiment on the ** gas'' storage of apples was made 
near Cambridge (England) and results ate noted of the average gtosb 
return obtained by sale after storage. In certain cases, the iitcmm 
amouni^d to as much and even mote than thre^ time# the former vdtte, 
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Other points noted during the experiment were gas storage in trays is 
better than gas storage in boxes, apples from grass land store better 
than apples from cultivated land; the use of oil wrappers is essential. 

M. L. Y. » 


10T9. Drying Prunes in Oregon (United States). 

WinCANp, B H Oregon Agrzculhtral College Experiment Station^ Buh 
Uhn 205, pp 1-26, figs. 14 Corvallis, 1924 

Although the principles of dehydration are well known the impor¬ 
tance of standardization of the diied products is urged. The author dis¬ 
cusses the necessity for sanitation in handling the fruit, the desirable har¬ 
vesting methods, prepaiing the fnnt (grading, lye dipping, trays), and 
the two general types of drying — natural draught and mechanical 
draught. The tunnel drier is accepted as the best natural-draught process 
in use; illustrations are given of the influence of temperature, humidity 
and velocity of air circulation. Specifications which should be insisted 
upon when establishing a natural draught Oregon tunnel drier are stated. 
As regards the mechanical draught tunnel, work has been done at the 
Oregon Station with the object of simplifying the construction and 
economy of operation. A more uniform product has already been obtained 
(see figures), 

A description is given of the sizing (mne point system) and the method 
of processing. The steam method has proved preferable to the water 
system. Reference is made to the packing equipment and the market 
system adopted by the Oregon Growers* Co-operative Association. 

M. Iv. Y. 

1020. Hastening the Coloration of Demons. 

Dbnny, F. B. (Bureau of Chemistry U S. Department Agriculture). 
Journal of Agricultural Research, Vol, XXVII, No. 10* pp. 757-769, biblio¬ 
graphy. Washington, D. C, 1924, 

Owing to the lack of uniformity in colour and quality of fruit obtain¬ 
ed by the various methods employed in the packing houses, experiments 
were started to determine the identity of the gaseous constituent re¬ 
sponsible for the coloration of fruit, the effect of temperature on rate of 
coloration, and the conditions preventing or retarding the rate of colouring. 

Results indicated that when forced colouring is desirable, the change 
from green to yellow is hastened by the use of combustion gases from k;er- 
osene stoves, but that the effective constituent must be among the un¬ 
saturated hydrocarbons. Ethyline even in low concentration caused the 
change from green to yellow. Fruit coloured thus did not differ in any 
noticeable way from that obtained by stone gas treatment, but high con¬ 
centration appeared to retard colouring, and absence of oxygen was an 
effective preventive. The rate of colouring increased with temperatures 
from 570 to 82 F., but a reduction in rate was observed at 93<^F* Botih 
ethylene and stove gas increased the rate ,of respiration of lemons. 
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The eifects upon green lemons of many other substances, including 
carbon monoxide, acetylme, methyl chloiide, fonnalclehyde, aceluktc'* 
liyde, pyndin, amyl acetate and chlorine were tested. M, h. Y, 

Animal Products. 

T02n. Sterilising Milk in a Closed Vessel without an Autoclave* 

OoRGi^nAT, G. Note sur un prooddd de stdnlisation du Ijiit \ asi* clos smss 
autoclave Sterilisation eii mouvemciit dans Ic vide. Lc UtH, Ycai 4, V«>L IV, 

35, pp. 394-397- I^yons, 192.^. 

Sterilisation is the only practical method, of preserving milk The 
author has tried to eliminate as far as possible the causes of the changes 
taking place in milk heated for 15 minutes at a temperaltne of I3 3^>C. in 
a closed vessel. Milk subjected to this treatment takc‘s on a disagtecable 
cooked taste, smells of tallow and sulphuretted hydrogen and is <latk m 
colour. He found that milk heated only to 115^^-120^ 0 . caramels very 
little if it is shaken constantly when heating, and especially if it is heated 
in a vacuum. The tallow taste due to the oxidation of the fat when heat¬ 
ed in the presence of air, is not present in the absence of uii. Hulphuret- 
ted hydrogen is only liberated between therefore it cun be 

got rid of if the milk is well aerated after being heated to this temperature. 
Boiling for a short time in a partial vacuum of 400 to 500 iiuti. of mercury 
is sufficient to entirely remove the smell. The milk can be heat(‘d before 
homogeneisation and then cooled quickly. 

By means of corking the bottles under a vacuum (nermeticos system) 
the author has succeeded in completely sterilising Paris milk (that had been 
drawn from the cow and pasteurised 18-20 hours previously ; acidity 21-23), 
without depriving it of the appearance of fresh milk. It had only an 
almost imperceptible cooked taste, no flavour of tallow or smell of sulphur¬ 
etted hydrogen and kept perfectly after heating in an autoclave at 37C., 
for 150-250 hours. 

He also sterilised milk in the air in a solution of nitrate of sodium 
boiling at IX50C {1400 gm. of the salt in 1000 gin. water). In this case, 
aluminium bottles were used of the type of the Plavre Trefilcrics and st^akd 
with aluminium caps 2-10 mm. thik. In 5 minuh^s the temperatun^ imkh 
the bottles rose to Xi3^-IX5^Q.; the bott1e.s were sfeiken thrcniglunil the 
sterilisation process* The cost of the operation is very low. All that is 
necessary is to keep the tempeiature of the solution up to 115^^, and re¬ 
place the water that evaporates so that the level of the liquid temaiiis con¬ 
stant. Boiling takes place at 115^0. at which point the temperature re¬ 
mains constant. Sodium nitrate attacks aluminium to an insignificant 
extent and its effect can be neutralised by the addition to the bath of a 
brae sodium silicate which covers the bottle with an impermeable layer. 
This method of sterilisation has the additional advantage of allowing manu¬ 
facturers of sweetened condensed milk to sterilise the milk completely 
beiore condensation, and at the same time, to obtain a product with the 
natural white colour of fresh milk. 1^, H, 
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1022. Adulterated Acid as a Possible Source of Error in Testing Milk 

by the Babcock Method. 

PK^ERSEN, B W M (Division of Dairy Husbandry, University of Min¬ 
nesota, University Farm, St Paul, Minnesota), Journal of Dairy Science, 
Vol VII, No 4, pp 361-369, tables 3, Baltimore, 1924. 

The commercial sulphuric acid used in the Babcock method of test¬ 
ing the fat percentage of milk, assumes a dark colour and loses its strength 
when kept for some time owing to the impurities it contains and the or¬ 
ganic substances with which it comes into contact. The author^s exper¬ 
iments were undertaken with a twofold object, i) to ascertain whether 
by adulterating sulphuric acid it is possible to increase the fat percent¬ 
age as given by the Babcock method, 2) to find out the manner in 
which such a fraud could be detected. 

Since sulphuric acid reacts quickly on all the solid constituents of 
milk except the butter-fat, the only adulterating substances that can be 
used fall into 3 groups : 

Group 1. Fats or oils; cream, lard, cotton-seed oil, maize oil, 
linseed oil, olive oil, codliver oil, whale oil and various mineral oils. 

Group II. Fat solvents, gasoline, benzine, ligroin, xylol, kerosene 
and ether 

Group III, The solvents of group II saturated with the fatty 
substances of group I. 

The author studied the effect produced by all the substances of 
these 3 groups upon the colour, density, and activity of the acid and on 
the fat column. He also determined the proportion between the amount 
of the foreign substance added and the changes effected in the fat column. 
Six samples of each substance were prepared: 200 cc. of commercial 
sulphuric acid + respectively 0.5 ; i; 1.3 ,2 ; 25 and 3 %of the 
adulterating substance. From each of these samples of adulterated acid 
were taken 10 parts of 17 5 cc , to which were added samples of the same 
milk divided into the Babcock fractions. A control experiment was 
carried out with pure sulphuric acid. 

The results obtained from the experiments were as follows: 

x) Most of the substances of group I, when added to commercial 
sulphuric acid, increase the fat column, the introduction of 2 % causes 
the increase to vary from 0.65 % (acid + lard) to 1.25 % (acid + whale- 
oil). All these substances float upon the surface of the acid make it 
syrupy and dark in colour, but do not affect its activity. 

The fat column is usually of a dark colour. 

2) The majority of the substances in group II float on the sur¬ 
face of the acid* but produce no change in its appearance or activity; 
when added to the sulphuric acid, they cause a slight rise in the fat column 
which assumes a light amber colour. Duplicate experiments do not 
give similar results. 

3) Saturated solutions of fat in gasoline, benzine, and xylol exert 
no perceptible effect upon the appearance of the acid for i ^ hour. The 
activity of the acid does not appear to be altered* the fat column gen- 
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erally becomes light amber-coloured. The addition of iieaily all tliese 
solutions to the acid produced a rise in the fat column. Duplicate ex- 
peximents gave concordant results within the allowed linuts vaiialioiu 
4) The presence ol any substance that has been added to the acid 
and is able to cause an increase m the fat coluiiiti, can be <1et(‘cUal 
easily by making a blank experiment with the acid, vi^ , by ]K)ttring the 
quantity of acid usualty employed fox t(‘siing into water instead ot in¬ 
troducing it into the milk. P. D» 

1023. The Relation between Yeasts and Moulds and the Keeping Quality 

of Butter. 

SHUrr, B B (Department of Bacteriolog3% Manitoba Agricnllurnl Collc*ge, 
Wixmipeg, Canada) Journal 0/ Demy Science, VoL VII, No. 4, pp. 

Table 1. Baltimore, 1924. 

Butter made from pasteurised cream is frequently much coniutuin- 
ated by microorganisms in the course of its manufacture, and the autlmt 
undertook this study to ascertain the relation that exists bidwccu 
the presence of yeasts and moulds and the keeping properly of bniter. 
Analyses were made of 573 samples which had been taken by iiiciins of 
a sterile instrument. The butter was conveyed to the laboraloiyat night 
and the following morning the samples were analysed by the oxdimiry 
method of growing cultures on gelatine plates. The culture mediunx 
was composed of must + agar-agar, no yeast being added; tiie inedittnx 
was acidified to 5% by the addition of a sterile, lactic-acid solution. The 
must had been previously clarified, filtered and sterilised in the laboratory. 

Twenty one samples were set aside and placed in the refrigerator 
at a temperature of —12.2^ C. for 6 months, the analyses being carried 
out at difierent times during that period. 

Flavour standard employed by the Onictrio Bailer Grading StuUon, 


Minimum for special quality.. ilavom 41 

» V qucOity I........ .. » 34 

» » » . » 

Inferior quality.. » 37 


The results of the various .analyse.s showing the extent to which tlie 
butter had been contaminated by yeasts and moulds were summarised 
by the author in a table from which the following data have been ob¬ 
tained 

Effect of high yeast content — Out of the 21 samples, there were 9 con¬ 
taining over 100 000 colonies of yeasts and less than 2 moulds per cc. Of 
the^ 9 samples, i was of special quality, 4 of quality x and 4 of quality 
2 according to the findings of the first analysis* The first 5 samples con¬ 
tained good types of yeast that imparted a delicate flavour to the butter. 
After 6 months the 9 samples deteriorated and 4 were classed as of in¬ 
ferior quality. 

itm} 
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Effect of low yeast content — 5 samples with less than 200 yeast col¬ 
onies and less than 2 moulds per cc, were all classed as being of first qual¬ 
ity when analysed on arrival; after 6 months, 3 still were graded as first- 
class, but I had lost % a point and another a whole point In all cases, 
however, these samples retained their flavour better than other which 
cotitained a large amount of yeast. 

Effect of moulds, — 7 samples contained over 100 colonies of moulds 
pex cc., 4 of these also contained 100 000 colonies of yeast Of these 
4 sample>s, 3 proved first-class when they were first analysed which was 
probably due to the presence of good types of yeast, and also to the fact 
that the moulds were still in the spore stage and had not had time to 
geiininate and produce mycelium. The results of the final analyses 
made after 6 months showed the samples to have deteriorated, one of 
them having fallen from special quahty to grade 2. 

Butler made from pasteurised cream and churned with as little ex¬ 
posure to contamination as possible retains its qualities much better that 
butter made from pasteurised cream that has been allowed to become 
contaminated before churning. F. D 

1024. The Conditions of the Development of Moulds on Frozen Meat 

and the Food “Value of Mouldy Meat. 

Monvoisin, a. (Professeur a TllScole du froid, Chef de travaux de chinxie 
et de physique ^ P^cole v^t^rinaire d^Alfort I^es conditions du d^v^loppe- 
ment des moisissures, sur les viandes congel^es et Tappreciation des viandes 
moisies. La Eevm GinimU du Frotd et des Indmtnes fngonfiques, Vear 5, 
vol. V, No 7, pp. 238-239, Paris, 1924 

The growth of moulds upon the surface of frozen meat depends upon : 
i) contamination , 2) the environment. Germs, or spores, are present on 
all meat, it is only their number that varies They are derived from the 
contents of the intestine and the soiling of the meat at the time of dressing 

The same microorganisms are carried to all parts of the carcase by the 
hands and instruments of the worker and the cloths used for drying up the 
blood and wiping the carcases after the dressing operation is concluded 
The greatest cleanliness is therefore necessary to prevent contamination. 
It is advisable to wash the carcases of large animals in distilled water. 

All kinds of meat of whatever origin are found to be infected. Other 
sources of infection are to be found in the cloths wrapped round the quarters, 
if they are used without previous sterilisation, and in the dust that falls 
on the meat during handling and cutting up. 

Finally, the room where the meat is stored may be responsible for a 
superficial contamination varying in degree according to the care taken 
to keep it dean and disinfected. 

The condensation of the damp of the room may also carry down spores 
and deposit them on the surface of the meat, but the germination of these 
microorganisms depends upon the conditions of ventilation, moisture and 
temperature. 

When mouldy meat is examined, the fungoid colonies are found in 
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particular spots viz,, on the dirtiest patches where there is little, or no ven* 
tilation, so that the moisture content of the air is ver^^ high Damp anci tem¬ 
perature are very important and interacting factors. Tlie chief matter 
to be considered is to prevent spore germination by keeping the tempera¬ 
ture of the aiT sufficiently low and not reheating the air stipcrlicially 


Retarded appearance 
of. 


Ordinary 

temperature 


Cott«ervatlou at 
- 5* C and — 9®C 


Wlnte colonies of mouM 
Coloured » . » 

Spore-producing mould*? 


2 days 
5-6 days 


2 moutlis 

3 » 


2-3 moittl 
4-5 » 


The rapid development of the moulds is due entirely to the heating 
of the room Wlien the meat has to be stored for an indefinite time, the 
temperature should be kept below the maximum of—goC*, m which case 
there is no need to regulate the hygrometric conditions. 

The existence of moulds is revealed by the presence of characteristic 
patches that find their way sometimes beneath the surface and cau.se an 
unpleasant smell These patches which are of variable size, are first white 
or pale, but later become yellow, brown, black or green. 

At the beginning, they can be removed by wiping; later, when the 
colonies produce spores, the meat must be slightly thawed on the surface 
so that the fungi can be picked out. 

The chemical changes taking place in mouldy meat produce abnormal 
smells, especially a strong mousy odour. This is, however, not detectable 
in the cold-storage room and only becomes peiceptible after the meat has 
been slightly thawed. 

From the hygienic point of view, these alterations have no e&ct upon 
the wholesomeness of the product, therefote the consumption of meat 
that is simply mouldy cannot be prohibited, but it should not be exposed 
for sale until the moulds have been removed. 
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Plant Parasites, 

3C025 Species of Feronospora found In the Iberian Peninsula* 

OoNzixMS Fraooso, R. Peronospordceos conocidos actnalmente en la flora 
ib<^rica Bolefin de la Real Sociedad Espanola de Historta Natural, Vol XXIV, 
No 6, pp 505-562, figs 2 Madrid, 1924 

A revision and enumeration of all the species of the genus Feronospora 
that have so far been observed xn the Iberian Peninsula: 27 of the species 
hitherto attributed to this genus were found to belong to it, but 8 were 
transferred to nearly-related genera. 

In the opinion of the author, the Iberian Flora contains many other 
species of this fungus that have not yet been mentioned, or descnbed 

G. T. 

1026. Application of Nitrogenous Fertiliser to Unhealthy Vines. 

Moreau, L., and VinET, B Fumure azot^e des vignes qui d^pMssent. 
Bulletin de la Sociitd des Agnculteurs de France, Year BVI, No. 2, pp. 39-40* 
Paris, 1924. 

Organic fertilisers are regarded as the remedy to be applied to all vi¬ 
nes that appear unhealthy and out of condition, but this treatment if car¬ 
ried out indiscriminately without due regard to the cause of the trouble 
may prove very injurious. 

In excessively damp, clay districts, the vines frequently do not thrive, 
but in such cases, it is useless to have recourse to a nitrogenous fertiliser 
until the permeability of the soil has been improved by liming. Afterwards 
a compost of organic waste products mixed with an excess of lime may prove 
useful. Bime is especially needed where the soils are acid, but should the 
land be very calcareous so that the vines yellow and die, nitrate of sodium 
can be used with good effect, whereas the liberal apphcation of an organic 
manure only increases the mischief, since in the course of its decomposi¬ 
tion, it liberates carbon dioxide in the soil. 

When .the unsatisfactory condition of the vines depends on root, or 
stem diseases, nitrogenous fertilisers give no results. The diseases must 
be cured, or their spread checked, by the application of carbon disulphide. 

In old vineyards, many of the vines are killed annually by the <Ksease 
known as '' Esca'' apoplexyand the application of a nitrogenous 
fertiliser has been found merely to increase the mortality, unless it has been 
preceded by the specific treatment of the disease (dressing with alkaline ar¬ 
senate of potash or sodium), which restores the vigour of the vines so that 
they are able to benefit by the application of nitrogen. 

A. a M 
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1027 M&sii^osporium Lupini^ a Hyphomycete Parasitic ob LupitKUS 

aibus in Italy. 

Cavara, Fr Di una infezione ciittogamica del lAipitio» 

Lupim (Sor) Cavara Rivista di Patologia vegetak. Year XTV, Mos. j »2, 
pp. 13-14 Pavia, 1924. 

A crop of lupin [Lupimis albm JU.)» pliAiitcd in the Naples Bolatiic 
Garden in October 1923 was attacked by a Muce<iinacea, reec^gntsed by 
the author as belonging to the genus Mmtigospormm Riess, as soon as 
the seedlings had attained the height of 15-20 enu 

The first evidence of the paxasite was the appearance of nnind, lust- 
like patches on the leaf-blades and later, all these leaves, even 11 k‘ yf)ung 
terminal leaves, curled up, withered and finally fell off. 

The disease which spread through the whole lu]nu crop in Novem¬ 
ber 1923, was not arrested by the low temperatures that distinguished 
the following weeks, but succeeded in maintaining its ground until Jan¬ 
uary 1924. 

The species of Mastigosponum observed m Naples is precisedy similar 
, to the fungus decribed and figured by Sorauex^ under the name of 
talozzia Lup%ni,vM.Qh, although it attacked various species of Lupinm 
very severely in Germany in 1898, it left L albm wholly uutrmcheii. Photn 
its morphological characters it is clear that this parasite sliould no king- 
er be included in the genus Pestalozzia, but ought to be tnuisferied to 
the genus Mastigosponum, therefore M, Lupini (So) Cavara P, 
Lupim Sor. 

The injury done to the crop can be greatly reduced if the first 
leaves attacked are removed and burnt as vsoon as the appearance of the 
fungus is reported. G. T. 

X028. The Wilt Disease of Safittower in India. 

JOSHI, S. D Memoirs of the Depariment of AgriculHm of India, Boimml 
Sertes, VoL XIII, No. 2, pp, 39-46, tables 3, Calcutta, 1924. 

During the winter of 1920, at Puna, and later on at Sunkni in the dis¬ 
trict of Bulandschahr (United Provinces), a disease to which the author 
has given the popular name of ** wilt disease of safflower made its a}?« 
peatance for the first time on CaHhamus ti^ctoHus 1^,, a Composita cultivat¬ 
ed in many parts of India where it is of increasing economic importance. 
The author believes the pathogenetic agent to be Sdmiinm sclmdiomm 
Massee which may therefore now be added to the few species of Sdmi^ 
nia so far reported in India. 

The fungus described as Rhizockmia Napi West by Shaw and Ajekip^r 
is identical with ScL sderoHomm and should called by that name, 

' The bases of all the plants of Carkk. fmoUfim attacked by Sd. mU- 
mik>rum were enveloped in a thi«* white myceUmn* Imm sdero 

^ just below the level of the gm^ai m ihe futEace of th«s coHar 

tod of the roots to whith, they adhW^toOi^ ■. ' ' 

, ^ The nycelitot also deveiojjs^iai ^the $&p^ ftejijiJ 
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and destroys the cells, which become as structureless mass. The fungus 
hyphae penetrate into the internal tissues of the stem and invade the pith 
where they produce large black sclerotia When the seedlings are thus 
attacked they speedily succumb, the older plants are more resistant and 
although they lose their vigour, are able to persist for some time and even 
bear fruit (achenes) which are apparently normal, but when mature they 
contain badly developed seeds or else are completely empty. If the plants 
are suffering from an advanced stage of the disease, the flower-heads easily 
separate from the receptacle leaving behind the external involucre of 
bracts ; this is due to the formation of large pyriform sclerotia within the 
receptacle, which becomes transformed into a pulverent mass 

Ivow temperature and excessive damp are factors favourable to the 
grown of the parasite The latter has been grown on many different me¬ 
dia. It appears that the sclerotia retain their vitality for a little over one 
year, but are killed by immersion for five minutes in water at $0^0 

Young seedlings of safflower that have been inoculated with pieces 
of hyphae obtained from a pure culture of the fungus, damp pff very 
quickly and become covered with a thick growth of mycelium, which late 
produces sclerotia When young plants were inoculated with the fungus 
at the level of the soil they soon died, while the parasite spread in the soil 
and quickly made its way to the healthy plants in the neighbourhood, 
which rapidly succumbed 

Artificially inoculated plants of wheat, oats, chick-peas, mustard, peas 
and potatoes quickly contract the disease Of the various weeds, Cheno- 
•podium album, popularly known as bathua and Asphodelus tmuifoUa 
pyazi *') have proved highly susceptible to Scl, sderoHorum, whereas 
Argemone is less susceptible, and Melilotus indica was not attacked at all. 
Control measures to be recommended, the careful collection and destruc¬ 
tion of all infected safflower plants and parts of such plants, ploughing 
so as to bury deeply any sclerotia that may be present in the soil; the 
systematic and radical extirpation of all weeds. G, T 

ro29* Helminihosporium AHiit n. sp.» Hyphomycete Injurious to 

Garlic in Italy, 

CAMFANxm^, G. Su di una nuova malattia dell^agHo dovuta ad Eelmintho^ 
sponum Aim n, sp. NuoviAnnahd$lVAgncoUura,YtQX IV, Ko x, pp. 87-106, 
figs. 13. Rome, 1924 

Plants of the so-called '' white garlic sent from Fucino were found 
on investigation at the R. Stazione di Patologia at Rome to be attacked by 
a disease that causes considerable damage to the crop and is due to a new 
species of Helmmthosporium to which has been given the name of Helminth, 
Alia Campanile. 

As far as is at present known, the ** red garlic appears immune. 

The fungus attacks by preferrence large bulbs of the white garlic 
that have grown in liberally fertilised, irrigated, or damp, soils. 

The inner surface of the tunics covering the various bulbils, as well as 
the flower-stem, and the leaves, of the white garlic, which were already dry 

imp] 
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when the specimens were examined, proved to be covered with a black pow¬ 
der found to be partly composed of the hyphae hut chiefly of the coin<!ia 
of the parasite. 

The chief characteristic of this new Helminthm is the fornuiiioii of 
elliptical, or roundish, patches with irregular borders and varying in 
from a few millimetres to one centimetre. These patches oociii henealh 
the concentric coats usually on the surface of one, or more, of the bulbils 
of the same bulb. The diseased bulbils may be contiguoius ot separati^d 
from one another by healthy bulbils. The patches also ate found on 
the sides, or apex, of the bulbils, but veiy rarely occupy tin* surfaci's of 
contact, though they frequently cover the entire hack nf^ihe bulbil. The 
patches, which may be regarded as actual cankers, are at fiist but hitU* d«*- 
pressed; they are light-brown in coloui, but are occasionally, though ra¬ 
rely, surrounded by a narrow violet-red border, afterwards a halo with 
silvery lights makes its appearance in the ccntie of the patch whicli then 
becomes very depressed and has a jet-black, velvet-like surface. 

The presence of these depressed patches can easily be detected even 
by examining the exterior of the diseased bulbils without removing their 
concentric coats. 

The author gives a very detailed description of the microscopic char¬ 
acters of the disease as well as of the life-history of the fungus producing 
it and of the development of the paiasite in artificial cultures. 

In addition to the conidiophores with their respective conidia, other 
small bodies were observed. These were very dark brown in colour and 
proved on microscopic examination to be composed of a mixture of hyphae 
and of short conidiophores bearing conidia. 

Under natural conditions, Helminth, AUii frequently forms other small 
bodies that occur only on the upper part of the tunic which is free* from the 
bulbil. These bodies are evideutiy perithecia, but the contents of those 
so far found have been very little differentiated 

When the fungus is cultivated in artificial media, sclerotia form at 
once, although under natural conditions, they do not make their apjiearance 
until some time after the bulb has been attacked by the fungus. 

By means of inoculation with conidia taken from cultures, or fnnn na¬ 
turally-infected bulbs, the disease can be artificially produced relatively 
quickly and with all its characters, both in the bulbs and on the living 
aerial portions of ** white garlic 0 . T. 

to3o. tmmeies P/jor/, A Polyporaeea reported as Injurtona to the 

IShmalayan Cedar (Cedrm £>eodare) (India)* 

Singh, Shejh. The Liability of Deodar to the attack of Pirn 

(Brot Br.) in Lobab, B^ashmir Th0 Indian Forester^ Vol. I, No. 7. pp. 3^1-365* 
Debra Dun, Allahabad, 1924, 

The deodar had hitherto been believed on the authority of How 
to be mmune from the attack of TramHes Pini. On the strength of this 
conviction, How recommended the siubstitution of indivMimli of C 
for pines infested with 2 V. PinL 
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Observations made in the valley of I/olab (Kashmir) have shown that 
the deodar is also injured hy Tr Fini. This valley, which contain large 
pure stands of C Deodava and of that tree mixed with Ptnus excelsa, has 
the richest forests in all Kashmir, or indeed in the whole Himalayas, 
as far as the above-named species are concerned and is the only part of 
India whore C Deodara is attacked to any considerable extent by the 
fungus 

Here, however, on ^5 of the total area occupied by C Deodara (nearly 
100 square kilometres), 1262 infected trees were counted. The total 
number of individuals of C. Deodara giving clear signs of the presence 
of the parasite (as shown by its sporophores) may be estimated at about 
2500, while if we take into account aU the trees that are in close contact 
with these infected individuals, and therefore to be considered as having 
contracted the disease, although still apparently healthy, the total number 
of trees harbouring Trametes Pim is about 10 000. 

Young, as well as older trees are liable to attack, but the susceptibility 
to the fungus increases with the age of the host. 

There is hardly any doubt that the first species infected is P excelsa^ 
not C. Deodara, On an area of ^0 sq. km. covered by P. exceha^ no fewer 
than 1120 diseased pines were counted, and as these had not been 
removed at^he right time, the disease rapidly spread to all the neigh¬ 
bouring trees. 

Tr, Pini attacks the heart of the wood in P. excelsa which becomes 
more or less completely rotten, whereas in the case of C. Deodara, the fungus 
hyphae only invade a ring of wood that first turns yellow and afterwards 
assumes a dark tint. I/Ogs or beams from a diseased tree contain hollows 
corresponding to the woody zone attacked that sometimes form points 
of less resistance. In the most serious cases, several rings may be attacked 
or cavities form as a result of the decomposition of the wood by the para¬ 
site, so that the timber is useless. 

The disease may spread by root infection (inoculation) as well as 
by wind-borne spores. Another source of infection is the existence of 
certain temples and shrines on the borders of the forest, for since all trees 
growing in the proximity of such holy places are sacred, no native would 
dare to touch tliem. If, as has been found at Borus-wain and at Chandi- 
gam, the pines surrounding these shrines belong to the P. excelsa variety, 
they often become centres of infection, for they are liable to attack from 
Tr, Pini as they grow older and owing to their sacred character, cannot 
be removed. It has not yet be decided whether infection in such cases 
is spread more by inoculation or by spores, but probably both agencies 
are equally active. Where, however, an isolated diseased tree occurs 
in the midst of apparently healthy individuals, it may safely te concluded 
that the wind must here be the chief agent in disseminating tibe fungus; 
this is pratically proved by the fact that the sporophores are arranged on 
the tree in such a manner as to catch the wind* The number of sporophores 
found on a single tree varies from i to 4 or 5, or even more. Trees abbcfced 
by Tr. Pini are very liable to be overthrown by the wind or btokesp down 
by snow > ^ ’ 
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Unless the authoiities adopt special measures to check the spread 
of the fungus in the Uolab valley, the economic damage caused to the 
timber will continue increase every year. G. T 

Weedn. 

1031. Cascata Cesatiana reported on Red Clover near Trento. 

h. B. Una cuscuta nuova per noi Bollettino del Constgho Agnmo Pramuruile 
dei Consorzi Agmri distrettuah, dell'lsHtuto Provinciale di S, Michek, del Coit- 
somo dellaProvincta e dei Comum Trenhm e della Soc%eid AssolU Seuolc Agcafie 
del Trentino, Year XXXVIII; No 7, p. 148. Trento, 1924. 

Cuscuta Cesattana (i) which of late years has infested the luxuriant 
weeds growing plentifully on the uncultivated land round the town of 
Trento, has Just been found for the first time on cultivated red clover m a 
field not far from “ Maso Desert 0 . T. 

Animal parasites. 

103Z. Locusts in Italian Somaliland. 

(Communicated by the Italian Colonial Ministry to the Int||malional In¬ 
stitute of Agriculture). 

It is possible to obtain only very vague and uncertain infoniiatlon 
in Italian Somaliland respecting the invasions of locusts (called “ iiidh ”, 
“ ludai ”, ” cangian ” in Somali, and “ inzicki ” in Swahili). 

Dittle is known as to the periods when the insects appear, their origin, 
the direction of the flights and the length of time they remai n in the invaded 
districts It appears certain, however, that for about ten ycais no flights 
of locusts have been seen in the Colony. The natives, esiwcially the older 
ones, remember having seen several invasions, but they cannot give any exact 
dates, although they still retain lively recollections of a painful character 
of the two last visitations, that destroyed all their '* sciambe ” thus leav¬ 
ing them quite destitute. The first invasion, whidi occurred in the basins 
of both the Scebelli and the Juba (the insects penetrating as far as the 
dunes), took place during the second rainy season (Agay) in June-July, ujos, 
while the second which occun-ed in 1912-13 during the third rainy scawm 
(Der), did less harm at the time, for as the season was far advanced, most 
of the insects resumed their flight and perished in the Indian Ocean. 

In 1913, howwer, during the first rains (Gu), the eggs laid at the time of 
the second invasion on the dunes between Merca and Brava, hatched out 
and produced vast numbers of locusts which, during their larval and nymph 
stages caused great havoe for several months in the surrounding districts 
and subsequently on reaching their adult stage, consumed all the crops of 

(X) In the Ittdex Ktwenm (Osfoxd, 1895, Vol*. I, p. 673), C. Ce$aiimt» Bertol is glvta 
as a synonym of C amralts R. Bx.; Ann. From (in Biota and BAOUHKOfs mem auaUtiea 
d’Jtaha Padua, 1900-1902, Vcd. II, p. 391) stat«, howevw, that C. Ctsafiam is a variety 
of C Australu. (£d.) 
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dhttrra and maize and finally directed their flight towards Abyssinia whence 
the preceding invasion had come 

As far as can be ascertained, these pests always appear suddenly. 
Some days before the actual invasion, the natives notice small nuclei 
of flocks preceded and followed by a large number of falcons, crowds, storks * 
ibises, etc , birds which it is well-known always accompany locusts, upon 
which they largely feed, and are a sure sign that the destroying hosts are 
very near and are still advancing The natives believe that these hordes 
come from long distances, mostly from Abyssima, although a small pro¬ 
portion of the insects come from India or Uganda, and that they only ex¬ 
ceptionally propagate themselves in Somaliland, as they are known to 
have done, in 1913, on the dunes of Merca. 

The 1905 invasion is supposed to have been due to the flocks of locusts 
that first descended upon the Colony of Erythrea, in July-August of the 
same year in their way to Abyssima, where they destroyed everything and 
then directed their course to the Red Sea, where they perished 

The methods of locust control adopted by the natives are limited, very 
primitive and quite inefiective They mainly consist in heading the insects 
00 front particular fields, but if the locusts are few in number, they succeed 
in attacking the neighbouring plots To scare away the pests, a dense evil- 
smelling smoke is produced by burning boughs mixed with putrid htter and 
wet straw, or else the natives make deafemng noises with drums and petro¬ 
leum tins 

The genera and species of the locusts that invade Italian Somaliland 
at longer, or shorter, intervals have not yet been determined. The na¬ 
tives know only that the body and wings of these insects are of a fine um- 
form golden-yellow without any special spots, or markings 

The Somali do not condescend to eat these insects, but the Arabs and 
Swahili consume them with avidity. 


1033, EupHecius bicoJfor Parasitic on Macrolepidoptera belonging to 
the Family of tbe Noctuidae in North. America. 

Eackoix, Bon S The Occurrence of an Important European Parasite in 
North America {Hymen Elacherttdae), Entomological News^ Voh XXXV, 
No, 6, p 217 Philadelphia, 1924 

During the latter part of July, 1923 the author discovered in a cran¬ 
berry bog situated in the tenitory of Kingston (Massachusetts) and in¬ 
fested with caterpillars of AgroHs nigrum E*, one dead larva of this Macro- 
lepitopteron that was enveloped 1x1 a kind of cocoon. The author succeeded 
in rearing from this caterpillar several specimens of a parasitic hymen- 
optron that reached their adult stage on July 26 of the same year. This 
parasite was identified by A. B. Gahan as Euplectrus hicolor Swederus 
(fam. ElacherHdae),md E O Howard stated that the insect was an impor¬ 
tant natural enemy of Noctuidae in France and Italy, though it had never 
before been reported from North America. 

a T. 
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1034. The Biological Control of the Olive Fly*’ (Dacas o/eae> in the 
Province of Tarragona (Spain) in 1923 (i). 

lya labor efectuada por el Consejo Provincial de Ponn^nto dc Tarragona 
contra la mosca olearia in 1923, con la cooperacioti de los tdcuicos. Bokiht 
stial de ohvicuUura y elahoracidn moderm del acate de olmu No (>7, pp 444-44'). 
Tottosa, 1924. 

In 1923, the Mancomnnidad of Catalonia (Spam), in co-apcitdiott 
with the Consejo Provincial de Pomento of Tattagona, inadt* hnmv at¬ 
tempts to introduce and acclimatise the Braconid Ilymcnopteron, (^pim 
concolor S^epl., an endophagous parasite of the Olive liy ’* {Dacus 
oleae). An entomological expert was sent to Tripoliiania to visit the olive¬ 
growing zone of that Colony and collect pupae of Dacus oleac that liiitl been 
parasitised by Optus, The material obtained was transported to Ollde* 
cona where 13 375 individuals of the hymenopteron were subsequently 
set at liberty over a zone of nearly 6 km^ in extent. In addititm, jo 000 
pupae of the parasitised fly were kept till the following spring and thus 
a further supply of the parasite was obtained. During the summer, the 
hymenoptera that had been set at liberty and those reared in the labora¬ 
tory propagated themselves freely. When it is found that the insect 
is capable of resisting the severe cold of winter an acclimatisation demon¬ 
stration will be given in the Ulldecona laboratory. 

The further search for other native parasites of I), oleae, in addition 
to the Calcid hymenopteron, Eupelmm urozonus, an eclophagous parasite 
reported in 1922, led to the discovery in the following year of another 
eotophagous parasite, the Calcid Eulophus longulm Zett., which was ob¬ 
tained in large numbers from olives coming from Tortosa, Campredd, 
UUecona and Roquetas. On the other hand, the olive sent from Tarragona 
as in the 1922), only furnished individuals of Eupelmus 

The experiments made with two other European Calcids, Enryioma 
rosae Nees and Dinarmus dacicida Masi though to be ectophagous para- 
sites have so far given negative results. At Campredd, the dipteron 
Myopit$$ Umbardae Schin. which is often parasitised by Eur. m$m and 
Eup. urozonus was discovered on the Compositu, Inula viscosa^ but only 
Eupelmus was obtained from this specimen. 0 . T. 

X035. Note on the Measures taken for Control of the Olive Fly {Dm* 
ctts oleae) In Greece during 192 %. 

A Comtntmication made to the International Institute of Agrksisitute by 
M, C, A, IsAAKXDBS, Chief of the Phytopathological Service of Greece at Athens. 

The municipal councils of the communes of Corfu, even prerious to 
X020, had suggested to the Ministry of Agricultotethatthekwonthe«CaJaae 
d Olivier» should be extended to the island of Corfu and that in conse* 
quence, the Phytopathological Service should undertake the control of 
Dacus olme throughout the entire island. As a result of my report on the 

(i) also R, X9S3, Ko* $#3 awl JSf, t]^s4, 
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work carried out for combating this pest iu Chalcis, Peliotx and Triphyllia, 
these Municipal Councils repeated their former request to the Ministry of 
Agriculture 

At this time, similar requests had been submitted to the Ministry of 
Agriculture by the Municipal Councils of the Communes of I/eucadia, the 
Municipal Council of Prevesa and by many other Communes of the various 
olive-growing destricts. In 1921, the Ministry of Agriculture decided to 
carry out measures for the control of Dacus throughout the whole of Corfu, 
I^ucadia and the territory of the Commune of Prevesa. 

The island of Corfu is 619 square kilometres in extent and the whole 
surface is covered almost uninterruptedly by one of the largest olive- 
gardens in the world The continuity of this vast olive plantation is only 
broken by the highest peaks of two mountain chains and a few vineyards 
situated on the lower ground The olive-tree is the source of aU the wealth 
of the island and this wealth is daily increasing Corfu is very densely 
populated. The Cdrfiot, who is of an artistic temperament, works slowly, 
but very carefully. In many places, his wife assists in the cultivation of 
the olive. The women of Corfu are very industrious as a rule and are accus¬ 
tomed to carry heavy weights upon their heads. In some parts of the 
island, malaria is a great scourge Corfu is provided with a network of 
good roads all suitable for vehicles and with an abundant water-supply for 
the work of controlling Dacus, for there are several streams and two or three 
small rivers and countless weUs. The ponds, or marshes, which are fairly 
common form centres of malaria The olive-trees are very large, especially 
those of Rodhas, which are fine, prolific trees. 

According to Statistics published by the Ministry of National Economy, 
the total number of olive-trees in Corfu is only 2 367 000, but we have found 
over 3 200 000 in the course of our investigations. 

Olive-oil is the only product of the island, it is of excellent quality and 
fetches high prices in countries to which it is exported. In seasons of 
heavy crops when Dacus is absent, or does not develop much, the total oil 
production exceeds 300 000 Ionian casks {one Ionian cask =s=: 52 Deques 
or 66.560 kg. (i). Erequently however in Corfu, as in other olive-growing 
parts of Greece, Dacus causes great losses, by reducing the output to 
7$ or less, and lowering the quality of the oil 50 % below the regulation 
standard. The crop of 1913-1914 was estimated at 250 000 Ionian casks 
and 70 drachmas (2) were paid per cask for oil made from sound olives, 
whereas the oil from parasitised fruit only fetched 40 drs. The olive-fly 
reduced the output by 100 000 Ionian casks and caused losses amounting 
to 7 200 000 drachmas to the producers and 900 000 drachmas to iiie State 
Bank. 

Before 1921, some enlightened olive-growers, large landowners, as 
well as the Director of the Corfu Experiment Garden, adopted various mea¬ 
sures against Dacus, In 1923, M. Ko^soi>oxj 3 ;os, the Director of the above 
Garden, tried the basin method on some thousands of trees, and in i9i4» 

(1) one QGquff 1.28 kg 

(2) one gold drachma *» 9* at pat. . ^ 



X004 


AGRicuwtiRAi, mmthiomcn 


on 6000 trees, but unfortunately he met with as little success as the large 
landed proprietors who followed his example. 

The olive-gatdens of the island of lyeucadia (St. Maurc) are xmi con¬ 
tinuous like those of Corfu, but arc interrupted by extensive vincyut«K\ TUq 
Teucadian native grower knows how to use the sprayer ; he is hard-wotk- 
ing and at certain seasons goes to the Pali as distncl to assist in tlu* culti¬ 
vation of the so-called ** Currant vines In Untcadia, as in Coifu* there 
are plenty of wells and some streams, while in the higher lying <li.stticts, 
communal, or private, reservoirs exist which collect tlie tain tuul supply 
the inhabitants with drinking water. There are many marshes wliicli are 
infested by mosquitoes and form centres of malaria infection. In sonic ilis- 
tricts the two first sprayings are carried out with the water of these re¬ 
servoirs (the owners being duly compensated) but for the siibse(|tietit spray¬ 
ings an insecticide is used. This must be prepared in the vicinity of wells 
that frequently take more than two hours to reacli from the* <>livt‘-yards, 
whence the mixture is carried by pack-animals over bad roads 

According to the Statistics of the Ministry of National Ikomnny, 
lyeucas possesses only 676 426 oHve-trees, we however fouml the mtnilK'r to 
exceed 1100 000. As in Corfu, olive-oil is the only product and great 
losses are occasioned by the depredations of 

Prevesa possesses a magnificent and very thick olive-gntdeu. which 
surrounds the town on every side that is not washed by the sea. As the 
ground of this olive-garden is flat, vehicles can traverse it tu all direciitms. 
In the centre of the olive-garden, there are four wells where the insi*cticide 
for destroying the olive-fly can be prepared, but the farmers of Prevc^sa do 
not know how to handle a sprayer. This olive-garden c<mtaiiih 170 000 
trees which, in spite of the fertility of the soil and the regularity of the sur¬ 
face of the ground have been left neglected and unpruned, witli the result 
that the crop depends upon the greater or less activity of Dacus and not 
upon the efforts of the cultivators. 

As in the previous year, the Dacus Control vHcrvia* in the regions 
where it worked was organised in the following manner : Tlie Island of Corfu 
was divided into three areas each of which was subdivided into sections. 
The general management of the service was entrusted to M. J. Bcjkiunas, 
Departtnental Professor of Agriculture in Corfu (a Corfitii by birth who 
knows his country well and has done much work on the subject of tin* olive- 
tree) and M. Panaghioxis TonxiSxis, Department Professor of Agriculture 
of the Cyclades (who acquired much experience during the previous season), 
M, SomiNAS directed operations in the and and 3rd areas while M, ToN^fexis 
occupied a similar position in the ist area. The Heads of sections were 
chosen from fanner students of Agricultural Schools. The following table 
gives the number of trees and the names of the various sections of Corfu. 


area 


Sections 

03 ive-ttee« 

MaglxoiUades 

360 000 

Karoussadcs 

3 - 3<4 000 


$00 000 

Sxmes 

An 000 


Headt of iocUonfi 


M*«rcouli$ 

CfcoaomopouUm 

CUtiittHloalou 

TqariH 
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^nd area 


:^rd area 


Sections 

Olives-trees 

Heads of sections 

Dotikades 

300 000 

Ghoulatis 

Komkjanas 

252 000 

Moschovakis 

Apliras 

272 000 

Valianos 

Mcsis Kekyras 

400 000 

Tomaias 

Strongliylis 

157 000 

Philippopoiilo<^ 

Aghion FathaioJi 

262 000 

- Papahioannou 

I^cukmis 

272 000 

Jonkas 


The island of I^eucadia was divided into four sections entrusted to 
M. S KoTsOFOur^os, Director of the Corfu Experiment Garden, and to 
M vS, ZouKAS who had worked in Pelion the preceding year. As M. Korso- 
FOTiros was obliged to be absent from Corfu from time to time on account 
of his duties at the Experiment Station, M. M K Panagi^iotates and Th. 
Koixiopounos were associated with him The following table gives the 
number of trees and the Heads of sections in lyeucadia. 


Sections 

Olive-trees 

Heads of sections 

lycucas 

260 000 

S KoTSPOuros 

Carya 

131 000 

» 

Nydn 

330 000 

s /:ucAs 

Vassiliki 

372 000 

» 


The district of Prevesa consists of a single section under the manage¬ 
ment of M. N, Babiotis of the Departmental Service of the Province of 
Aitolo-Acarnia. 

In 1921 the work was more difficult than in 1920, for no expert staff could 
be obtained and molasses, sodium arsenite, proper sprayers and the neces¬ 
sary funds were all lacking, hence the work was begun very late and had 
to be interrupted when about half done. The result was that in the most 
vulnerable parts of Corfu ' Dacus'' made its appearance about October; 
its presence was however, merely of entomological ihterest and had no 
practical importance. 

The same mixture for killing Dacus was employed as in the preceding 
year; the composition was as follows: 

Atginiiie of su^iium .... .... 3 ocqties 

Molu^bes . ..100 » 

W'ater. ..1000 » 

The mixture was prepared in the manner described in my report of 
the work in 1920 (i). A barrelful (150 ocques) is made at a time. In order 
to avoid the trouble of weighing all the ingredients each time, a small tin 
vessel containing exactly 180 drachmas was used for the sodium arsenite, 
while the molasses were put into a petroleum tin in which two holes were 
impossible to comply with this request and towards November 5, 192^, 
the inhabitants of Paxo informed me that infested fruits were falling in 

(1) Soe; R, x^)22f No, 3*)0; See also lat. Inst of Agric La HMe oontre la mouefm 
dam ks dwm pays, iiume, 1923, pp 87-89. {Bd.), 
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tnade at the exact height of 14 ocques. The irivsecticidc was transported^ 
instead of being prepared on the spot, on pack-horses or mules. As the 
transport animals were not strong enough to carry two motui receptacles 
containing a total of 80 ocques, 6 petroleum cans full of the ius<'cticide 
were loaded on each horse, or mule. This, howc*vcr, entailed loss of tune and 
of money, for on one hand, the metal reccptai les were mote easily filled 
and emptied, and on the other hand, the amount of insecticide tnmspoited 
in them was larger. In Corfu, over veiy uneven ground covered with 
olive-trees, the insecticide was carried for a certain distance on Ihc backs 
of animals and then by women to the places where the treatment was given. 

In certain districts, the cost of animal transport was so high that it 
paid better to have the insecticide carried to the spraying centres by women, 
this plan was adopted by M. Touris throughout most of the Syuies sector 
and also on a smaller scale in Teucas. In the Prevesa Sector the mixture 
was earned m carts. 

The staff of each spraying shed was composed of: i foreman, 
8 sprayers, i preparer, i or 2 assistant preparers (sometimes these were 
women), 3 or 4 porters with pack animals sometimes assisted by wo¬ 
men, or I porter with horse, ox mule, and cart, i child or one woman for 
carrying water or other small jobs. The topography of the region, the 
distance of the preparation station from the place where the insecticide is 
used, the cost of labour and other local conditions often necessitate modi¬ 
fications in the staff. Sometimes owing to want of understanding on the 
part of the heads of the spraying centres, the staff is not rightly coniiiosed. 
The workers of Corfu, I/eucas and Prevesa have no knowledge of s])rayers 
and therefore the deficiency had to be made good by Uic Service. 

In Leucas, one man sprays 800 to 1000 trees daily, whereavS in Corfu 
and Prevesa, only 500 trees are treated by a single man in one day. The 
foreman was paid 15 drachmas per day at Corfu in 1921, the workers handl¬ 
ing the sprayers were given 13 drachmas, and the porters with pack-ani¬ 
mals 20 drachmas. In lycucus, the daily wages were as follows: foreman x8 
drachmas, workers handling sprayers iz drachmavS, assistants and preparers 
xo drachms, porters with pack-animal 20 drachmas. At Prevesa the fore¬ 
man received 20 drachmas, the workers 12-15 drachtuas, the porter with 
horse (or mule) and cart 30 drachmas. 

All Heads of Service when sent to their jjosts were given instructions 
respecting their work, and were requested to investigate their sections ami 
to make a plan of the ground, marking the roads and water-supplies, not¬ 
ing the density of the olive gardens and all other factors affecting the ope¬ 
rations to be carried out for the control of Dmus. They were also instructed 
to keep a diary of work, and a pay-roll and to forward at the end of each 
month a brief summary of all work done, Further, they were required to 
record the rain, its duration and intensity, together with the general coi»di- 
tion of the weather and any factors that might influence the developmentof 
Dmus, 

In the course of the operations in 1920, it was found to be necessary to 
dls^ver some means of substituting sea-water for fresh water in the prepa¬ 
ration of the insecticide. I therefore requested mj Heads of Service to mike 
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experiments for this purpose on a large scale. So far, I cannot hiowever 
hazard any opinion on the question. 

The first treatment was carried out at Corfu on June 16, and towards 
the end of the month, was being generally applied. The campaign ought 
to have been begun earlier, especially in the most vulnerable districts 
where Dacus commences its attacks soonest. In many places, parasitised 
olives are met with early in July , a little later, the galleries of the cater¬ 
pillars of the first generation are found in the fruits. At I/eucas, the first 
spraying began on June 20, and at Prevesa on June 24 ; but in both cases 
it should have been commenced early in June. 

The second treatment began on August 4 in Corfu, on July 23 inLeu- 
cas and early in August in Prevesa. 

The third treatment began on October 20 in Corfu, on August 2 in 
Teucas, and on September 10 at Prevesa 

The fourth treatment began on October 20 in Corfu, on October ii in 
Leucas and on October 12 in Prevesa 

. The spraying was begun in the lowest, most vulnerable and earliest- 
attacked districts and afterwards extended to the higher ground. In each 
of the Sections, there were as may spraying-sheds as was necessary to en¬ 
able the succeeding treatment to be carried out in the lower areas, as soon 
as the previous treatment was finished in the higher districts At Prevesa 
each treatment lasted a fortnight 

In order to demonstrate clearly the efficacy of the treatments, some 
olive-yards were left unsprayed to serve as a control at Corfu, Teucas and 
Prevesa. 

In Corfu we left the olive garden on the Kato-Garonna Commune as a 
control, for the Municipal Council there, for some reason unconnected with 
Dacus, had not requested that any means of destroying the parasite should 
be adopted in its territory. Part of the adjoining Synarades olive-garden 
was also left as a control as were also 35 isolated ohve-gardens in the so- 
called Chalikouma district, together with the olive-gardens of the small 
neighbouring islets on the north side of the island, Erikonssa, Mathraki, 
and Othonus which are covered with olive-groves resembling those of Corfu 
as regards their climatic conditions. In the Kato-Garonna and the * * Agios- 
Ghordio§ olive-gardens. Doom appeared on September 7, and was found 
there in large numbers on September 20. The injury caused by the parasite, 
by the beginning of November led to a loss of 40 % of the crop. 

The olive-gardens of the islands of Paxo were also left intreated. 
These islands are situated to the south of Corfu. They are covered with 
olive trees of the same variety as that found in Corfu but the olives produced 
there are of better quality than the Corfiote olives. The inhabitants of the 
Paxo islands sent numerous memoranda to the Ministry of Agriculture and 
requested in 1920 to be allowed to join the ” Caisse d'Oliveix in order to 
be able to combat Dacus on their own territory* In igzr, they repeated 
their reqnest and explained to the Ministry of Agriculture that their whole 
revenue depended upon the olive-trees which were regularly destroyed by 
the parasite. For want of apparatus and the various, substances requirjed^ 
for making the spraying mixture, the Phytopathological Searrtce fom^d its, 
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large ntimbers from the olive-trees. About November a mass attack of 
the olives was in progrevSS. If the crop had not been attacked the nil pro¬ 
duction would have risen to 1170 000 “ ocques ** and the price of the fnnian 
cask would have been 300 drachmas. As, however, 95 h> mti ol the 
olives were damaged by “ Dacus the out]>ut of oil was only 4*^0 immi 
while the price per cask fell to 260 drachmas. 

At the same time 100 % of the tdives growing at “ Mt>ficlie ” a place 
situated on the coast of Epirus opposite the south ])ottion of Corht and where 
the meteorological conditions wcie similar to those o{ Coilu, wvre iailing 
to the ground, infested with " Dacus grubs 

The Commission appointed (with the Prefect of Ctnftt as Pu‘sl(h*nt), 
for the puipose of investigating the results obtained by combating ihfvm 
in the island, mentions the fact that this insect attacked the olive gardens 
left as controls 

In the island of Teucadia, the Municipal Council of the Commune of 
^ Allessandra made no request that any measures for destroying iht‘ parasite 
'should be taken and the olive-gardens of this Commune Wi*n‘ therefore 
left untreated, as controls. The Poratias olive-garden.on the coast of 
continental Greece and only separated by a narrow strait from Umeas was 
similarly left unsprayed. Until September little sign of any ikicas at¬ 
tack could be observed in these olive-gardens, but later on the depredatitms 
of the insect were very evident. Any one travelling along the oiad from 
Teukas to Vassiliki could notice that the olives growing inthegardims that 
had been sprayed were bright green, whereas on reaching the edge of the 
olive-gardens of Allessandra, 80 % of the fruit were black and fell If the bran¬ 
ches were slightly shaken. After the rain of October 15 and lb,only a few 
olives remained on the trees and these were as much infested witli gnihs as 
the fruits already lying on the ground. The olive-growers were greatly dis¬ 
tressed and bitterly reproached the Mayor of the Cotnmune wlujm they 
even threatened to attack, at the same time demanding compensation from 
the State. The olive-garden of Peratias had been ruined in cKiictly the 
same manner as the olive-garden belonging to the Commune of Ailees^aiidra. 

At Prevesa, none of the olive-cultivators wotild consent to leave their 
trees untreated. 

Theeflicacy of spraying was also shown there by the injury done to the 
adjacent olive-gardens of the Commune of Perga that had been left un¬ 
treated, in spite of the requests of that Commune, whereas the fruit of the 
Prevesa olive-gardens remained healthy and yielded a large crops. 

In accordance with the provisions of law 1336 dealing with the crea¬ 
tion Cf the Caisse d'Olivierand with a view to the protection and prun¬ 
ing of the olive-trees, and also in accordance with the Royal Decree amend¬ 
ing law 2x4, a compulsory tax equal to 25 % of the tax already paid to the 
State, has been levied for the benefit of the ** Caisse d'Oliviet (Olive Bank) 
on the oil of Corfu and Eeucas. In the case of Prevesa, this tax fixed 
at 0.02 centimes pet ** ocque ** of oil. A tax of % centime was levied on the 
whole region. ^ . 

The Ministry o£ Agriculture, in conjunction with of 

Pmance and the B^ni^try of thetoterfor, hae^nstitntsd ta €01^ tmmM 
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and Ptevesa, Commissions composed of Government, financial, and Com¬ 
munal Authorities, as well as of olive-cultivators and dealers in oil and olives. 
The Presidents of this Commission are the Prefects of Corfu andPrevesa 
and the rcptevSentative of the Prefect of Teucas, who have received a man¬ 
date to investigate regularly the results obtained from the control of Dacus 
The Commission composed of the Prefect and the Tax Collector of 
Corfu, the President of the Commune of Corfu and two land-owners culti¬ 
vating olive-trees, drew up under date of November 18, 1921, its report on 
the results obtained in the Dacus'' campaign until that date 

The Commission ajipointed to investigate the success of the Dacus '' 
campaign was foimed of the Prefect of Corfu, the Tax-collector of Corfu, 
the Plead of Customs in Corfu, the Vice-President of the Corfu Chamber of 
Commeice, the President of the Communes of Afra and Karoussades, and 
also of olive-garden proprietors, owners of olive-mills and dealers in oil 
and olives, assessed the benefit accruing to the olive-growers, the State Bank 
and the island of Corfu respectively at, 42 000 000 drachmas, 5 352 250 
drachmas, 270 000 drachmas. The island of Corfu benefited to this extent 
owing to the special tax imposed. 

A similar Commission was appointed in Deucas It consisted of the 
Secretary of the Magistrate, the Deucas collector of Taxes, the President 
of the Commune of Beucas, the President of the Commune of Tsoukalades, 
two pioprietors of olive-gardens and two owners of oil mills 

The benefits resulting from the “ Dacus control were assessed as 
follows . 15 000 Ionian casks of oil, or 3 900 000 drachmas, for the olive 
cultivators ; 83 200 drachmas for the State Bank, and 88 200 diachmas 
divided amongst the Communes, the port and the Rural Police Bank 
h'inally, another Commission formed at Prevesa of the Prefect, the 
Prevesa Tax Collector, the President of the landowners of Prevesa, and of 
olive-growers and owners of oil-mills estimates the benefits resulting from 
the “ Dacus campaign at r 000 000 drachmas for the olive-growers, and 
3:40 000 to 150 000 drachmas for the State Bank. 

. From what has been stated, it is seen that by treating only 4 470 000 
olive-trees, the Phytopathological Service has succeeded in increasing the 
return from the olive-crop 45 900 000 drachmas, while it has obtained a 
revenue of 6 351 050 drachmas for the State and has enriched Corfu and 
l^ucas by 360 200 drachmas as a result of special taxes 

The Manager of the National Bank of Greece in his annual report of the 
economic and financial condition of the country for 1921, has written the 
following lines on the subject of the work of our Phytopathological Service 
One fact that deserves special mention is that it was the State Ser¬ 
vice that contril^uted to obikining this rich harvest for Corfu inasmuch 
as it undertook the systematic control of Dams. The portion of the crop 
that was saved solely by this campaign is valued at 40 million drachmas. 
Since the injuries caused by can greatly reduce the olive-crop {some¬ 
times hy as much as 80 %), it is evident that a general campaign against 
this pest should be undertaken both in the interests of national economy 
and for the sake of the State. It is to be hoped that every efiort will be 
made to cany out the campaign this year, which is one of heavy 3rfelds 
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and hence, given favourable meteorological conditions, the oil oittput 
should be large 

(Report presented by the Manager of the National Bank of Greece to 
the General Meeting of the Shareholders on March 12, 1922). 

In November 1921, I had the great pleasure of meeting in Corfu, 
Prof, M. P. SmvESTRi, who had come to the island in order to sen* our work 
and estimate the results obtained. At this date, the treatments were fin¬ 
ished, but one spraying-centre was at once set to work to show hitu how the 
operation was performed, M. SmvnsrEi nioticed the strong smell of mo¬ 
lasses that permeated the ohve-gardens. We visited in his company the 
districts most regularly and severely attacked by Dacus which I myst*lf 
had not before investigated. We went to the olive-gardens of Kato-Ga- 
ronna and the isolated plantations of “ Chalikonna Unfortunately, 
bad weather supervened at this point and prevented our vi^ting the islands 
of Othon,Paxas and Iveucadia. M, Sii^vbstri had a very limited time at Ins 
disposal. He examined the fruits which at this season were all on tlu* trees, 
in spite of the storm that had occurred a few days befrire t)ur visit, 
M, SmvEsrRi gathered samples for examination in his laboratory and made 
enquiries among the olive growers as to how the condition of the olive-crop 
compared with that of previous years; and also asked questions on tlie 
general results of the ** Dacus campaign. One of the largest oHve-gardeii 
proprietors of Corfu, M I/Askaris, who knows Italian and whom we found 
working among his olive-trees, gave a very emphatic answer to M, Siuvt*> 
sofRi when the latter asked whether in the best seasons when the trees 
had been very prolific and when the Dacus-fly was not present, the olives 
had ever been as sonnd as in 1921: Never, never never he replied. 

M, P. SmvBSTRi, in his letter of December 2, 1921, spoke in the most 
laudalory terms of our work in the control of Dams, He confided to me 
his belief that the question of Dacus " control has, however, not yet 
been solved and he gave the reasons for his conclusion. He supplied me 
with the number of the olives gathered at Corfu on November 15 which he 
found to be attacked by Dacus when he investigated them, after they had 
been in his laboratory until December 6. The number of infested olives 
from the gardens that had been treated, were of little practical importaua* 
but were of a certain amount of entomological interest, 

Pinally he advised me to adopt Dams control measures foi several 
consecutive yeais in the same district, in order to bring out most dearly 
their effect upon the Olive-fly and in a general way, upon the entomo¬ 
logical fauna of the oKve-garden, m well as upon the olive-garden itself. 

1036. RAjrpaHda amimfis, a New Oottou Pest In Oueensliind, Australia* 

SiMMONOS, J, H, Queensland AgncuUural Jourml^ Vol XXI, Part 3, 
pp. 187-19X, figs, 4. BrivSbane, 1924. 

The cotton plantations of the district of Woolooga were recently found 
to be suffering from a severe, though strictly localised, attack of Rhypa*^ 
fUa uuslrMis Boh, a Chrysomelid coleopteron wMch is fairly common 
in Queensland and had been found already in large numbers on the bark 
of eucalyptus trees. For the present, it may be regarded as a parasite of 
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secondary importance, although local environmental conditions have ev¬ 
idently caused the insect to increase -enormously and the cotton-plant 
fored a convenient, if unaccustomed, host. 

A few individuals of another Chrysomelid, Geloptera scitula I^ea were 
also found associated with Rhyp, austrahs, hut the injury to be attributed 
to them was probably negligible. 

Although Rhyp, australis had never been found in cotton-plantations 
before December 24 1923, large numbers of this insect were reported as 
present there after three days had elapsed. In the most infested places, 
on one cotton plant about tMrty centimetres high, from twenty to thirty 
of the beetles might be counted. Young plants between four and six 
weeks old were the most severely attacked, while those of about two months 
old were little injured, and seedlings of less than three weeks appeared com¬ 
pletely immune, although no apparent reason for their being avoided by the 
parasites could be discovered. Rhyp australis became a serious pest for 
the space of about one week, after which its numbers fell ojE considerably. 
During the hot hours of the day, the beetle rests under the leaves, or between 
the terminal shoots, or even amongst the dods of soil; at nightfall it comes 
out to feed and eats the outside soft tissues of the stalk just above the 
insertion of the leaves. Sometimes its depredations are confined to a nar¬ 
row strip encircling the stem, or lateral shoot, but this is enough to cause the 
part attacked to wither, bend towards the ground and finally perish, Lit¬ 
tle harm is done by the leaves themselves being destroyed, for though in 
serious cases where all the leaves are stopped off, the defoliated stalk dies, 
if only a few leaves have been devoured, the plant succeeds in throwing 
out fresh lateral shoots. 

In larger plants which have been more or less deprived of the apex 
of their principal stem, the place of the latter is taken by new lateral shoots 
that grow at the base of the injured stalk. Abrasions are present on the 
stems and petioles, hence the plant assumes a distorted deformed appear¬ 
ance and its growth is serious checked. The recent injuries were confined 
to the stalk which hung down from the point where it had been ringed by 
the parasite. 

In order to control Rkyparida australis, light-traps with kerosene 
lamps were employed as soon as its presence was reported* Thousands of 
the beetles flew towards the light and were destroyed. To insure obtain¬ 
ing the best results, it is necessary to choose large light traps that should 
be placed between the rows of the plants. If the plants are shaken on all 
sides to dislodge the insects they harbour, these pests will be attracted by 
the light and fly towards it.^ ^ G. T. 

X037. S&ticoihtips g^tacifijpes n, a Thysanopteron Infwlous to 

Cotton in Mexico, 

Hood, J D A New Sericothrzps (Thysanopteron) Injurious to Cotton. 
Th$ Canadian Entomologist, Vol. LVI, No. 6, pp 149-150 OrilHa, 1924 

No species of Sefioothrips of any economic importance has before been 
reported. 

Now, however, the Thysanopteron collected in October 19x7 in the 
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county of Tiahualilo (State of Coahuila) Mexico and descubed in ibis pa¬ 
per as new to science under the name of Sene gracilvpcs, has ptoved veiy 
injurious to cotton. This insect, m association with another Thysanopte- 
ron, Hehothrips phaseoli Hood, found to be very injurious to beans in iqo8, 
at Brownsville (Texas), and in Matamoros (Mexico), but not desciibed until 
1912, has produced a disease ('* bronze or copra *') of cotton leaves 
and thereby rendered valueless the cotton growing on tboitsaiKis rd acres. 


103S. Eriophyes ^ossypii^ A Mite Injurious to Cotton in Bahia (Brajsll)* 

Bondar, G Uma nova doenca do algodoeiio,, 1 Fa .enda d bW/v aa , W'a 1 IX, 
Nos 4-5, pp 11-12, figs 2 Rio de Janeiio, io-2.j 

In vSeveral parts of the State of Bahia (Brazil), cotton “plants have fic« 
queutly been observed with deformed, curled-up leaves having on lluaj 
tipper surface small irregular protuberances that correspond to t lie de|nx\s» 
sions covered with a felt of hairs situated on the lower sitrfat*c tin* leaf. 
Quite healthy plants may be found growing by the side* oJ these dist%ascd 
specimens, further, the condition of the branches of the sanu* plant vanes 
greatly, some are severely attacked, others are but slightly iifiecitHl, while 
others again remain perfectly normal. 

This disease which is caused by the mite Eriophyes gossypti Bks, is 
new to the State of Bahia where it does not appear to sprea<l lapidly. 

The author is of opinion that it is impossible to adopt any remedial 
measures because no spraying can have any effect upon the miters that con¬ 
gregate in the depressions on the lower surfaces of the leaves. 

As a preventive measure, it is advisable to root up and bum all the cot¬ 
ton plants m a given field before sowing the new crop, 

It is also well to adopt the precaution of disinfecting the si^eds ivitli 
carbon disulphide before sowing Cb *l\ 

1039 Trichoparm gaiiicola sp. u* and Prodec&tomm phiimd^nidti 
n. sp*, Ohalcid Hymenoptera Living on Pbiiodendton »pp* In 
Paraguay. 

FEmilCRE, Ch, Note sur deux uouveatix Clnilddieiis pUyt^iphnges dn Pa 
raguay, suivie d'une tode sur la structure de leiir tariere AmiakK df in Sm nHi 
entomolcgique d$ Fmnce, Vol XCllI, 1st and iiid Quad cm, pp, 1 ii, 

figs, 22 Paris, 19^^. 

In the course of his scientific expedition in South America (July*- 

August, 1914) which was undertaken with the object erf studying the flora 
of Paraguay, Prof. R. Chodat of Geneva was struck by the quantity of 
sin^ larvae infesting the ovaries of Philodendron^ All the inflorescences 
of -fhis Arocea which he examined in every part of the Republic were in¬ 
vaded by these caterpillars and hence rendered completely sterile. Nu- 

merom small Hymenoptera were found flying ia the proximity of tie aw to** 
plants. or.. 

These insects proved on examination to bektag to dtfjyfMurie spectre 
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of Hymenoptera of the family of Chalcidxdae The author has described 
them in detail as being new to science. 

Both of the species observed are enemies of Phlodendfon spp. and 
live side by side on the plants. One, Tnchofoms gallicola sp. n. (sub¬ 
family Euhphmae, tribe TetrasHchtni) is much the commonei and makes 
small galls inside the ovary, while the other, Prodecatoma pMlodendri 
sp, n (sub-family Etirytominae, tribe Enrytomini), lives on the tissues of the 
ovary sheltering it Theie is, however, no connection between the two 
insects, and though sometimes Prodecatoma may destroy its neighbour 
by devouring the galls together with their occupants this is quite acci¬ 
dental. 

The number of galls found in one ovaiy varies much in the same species 
and still more in different species oi Phtlodendron ; there seems to be some 
connection between the number of galls and the number of the ovules con¬ 
tained in the ovary. 

Trick galhcola has been seen in the galls prcvsent in the ovaries of 
PhiL Selloum^ PJiiL duhiuni, Phil undulaium and PML fetraam 

Prodec philodendri has only been discovered in a very limited number 
of ovaries belonging solely to Phil. Sellmm and Phtl duUum. 

The laige amount of material at his disposal enabled the author to 
make some interesting and little known observations respecting the ovi^ 
positor of these two new Paraguayan phytophagous Chalcids. G. T. 

ro4o Prays Citri MiUi^jre, a Rind Insect Pest of Philippine Oranges • 

MaIJaX/AC San Juan, J, The Philippine Agneuliunst, Vol XII, No. 8, 
PP* tables 2. bos Baiios. baguna, 19^4. 

Results of investigations made in the territory of bos Banos (Philip¬ 
pines) from April 192:3 to February X923 with the objects of obtaining 
information regarding the life-history and habits of Prays ettri MilUere 
and the injury it does to the citrus crops. 

The Microkpidopteron is common throughout all the Archipelago 
where it annually proves to be one of the worst enemies of citrus fruits. 

The female insect lays its eggs one at a time, and usually at night, 
on the lately-formed fruits, but rarely on the flowers. On the other hand, 
in India and the Mediterranean region, the eggs are normally deposited 
upon the flowers alone. 

The incubation period lasts from 6 to X2 days, with an average of S .^6 
days in the Philippines. As soon as the caterpillar is hatched, it makes 
its way beneath the rinfl of the fruit and being in close proximity to the 
pulp, lives at the expeiise of the soft tissues while at the same time, it 
induces the formation on the exterior of the fruit of a very prominent 
tumour that is opened by the caterpillar when fully developed and 
reaches to leave its hiding place in order to pupate 

In India and the Mediterranean region, however, the grub as soon 
as it is hatched, takes up its position in the flower which it destroys* In 
cases of serious infestation, it is possible to find in the Philippines as many 
as twenty to thirty tumours on the same orange, so that the entixe surface 

l%m} 
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of the fruit i$ covered with these swellings. The attacks of the caterpillars 
reduce the amount of the crop and, in many cases, hinder the development 
of the fruits. Such oranges as reach maturity in spite of the presence of 
the parasites are deformed and unsaleable owing to the numerous swellii^ 
on their surfaces. 

In the Philippines, the larval stage of Prays cUri lasts from 4q to 58 
days, with an average of 53.36 days. The chrysalides are found there 
on the outside of fhe fruits, generally in the cracks in the rind, or in shel¬ 
tered places on the leaves, or at the junction of the twigs and tht* brandies, 
but in the Mediterranean region and India, they enscotice tliembelves also 
in the floral internodes The chrysalis stage lasts in the Philippines 
from 4 to 6 days, with an average of 5 days. The adult insects, when in 
captivity, have lived as long as 18 days. 

Pr. citri has been found to attack the following species of ciittis (given 
in descending order of susceptibility). C. sinensis Osbcck, known locally 
as cajel ”, C. decumana'h. (C. grandis Osbeck), popularly called lucban 
C. aurantifoUa Swingle , C. med%oa T.; C. limonia Osbeck , C. hysirix IX?. 

The percentage of the infested fruit on each tree ranges from a niaxirnuiti 
of 78.23-84 % (C. sinens^s) to a minimum of 0-4.54 % (C. hysirix). The 
number of tumours present on a single fruit vary from a maximutu of 
28-30 (C. sinensis) to a minimum of 1-2 (C. hystrix). 

Under the conditions obtaining at Tos Banos, the macrolepidopieron 
develops during the fruiting season of the citrus trees. As soon as the 
trees, especially if they happen to be C. decumana and C. sinensis, are in 
fruit, the caterpillars of Pr. citri make their appearance. The lumiljer 
of these pests is larger, or smaller, according to the amount of fruit borne 
by the trees, therefore the larvae swarm in April, May and August, but their 
numbers are considerably reduced between October and December. 

No natural enemy of Pr. citri has so far been found in the Philippines* 

Encouraging results were obtained from spraying the trees with iks- 
troleum emulsion in August, September and December 1922 and in Jan¬ 
uary 1923 The insect appears most susceptible to the action of the |H?tr- 
oleum during its chrysalis stage. G. T. 

1041. Cfyejtmes m sp., an Aphis Living on Piitm m&nitmiB 

in Idaho (United States of America). 

Annand, P H a Hew Chermes from Pine [Hemtptera Aphidm), TM 
Canadian Entomologist, 1, pp. 5-6, %. 1. OtiUlla, 19.^4, 

A new species of Chermes described under tlie name of TA. armiger 
has been found on Pinus monUcola m Idaho (Hayden Lak^, Kootenay 
Coanty) The life-history and habits of this aphis ane still tioknown. 

0 . T. 
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LepsMive and Admim^tmhm Measures, 

1042 Germany. German Wine-Growing “ Bezirke — The Eetchs- 
gesetzbkU of May 2,1924 contains an announcement respecting the formation of 
Yine-growing districts It is proposed to create 37 Bezirke which will he situat¬ 
ed in the States of Prussia, Bavaria, Saxony, Wurtemberg, Baden, Hesse, 
Thuringen and Anhalt. 

X043. Belgium. Measures taken in Belgium against certain Live- 
Stock Diseases. — Royal Decree respecting redliibition in the case of tubet- 
citlous cows in calf, it being forbidden to sell or exchange such animals either 
for slaughter or fattening. — Ministerial Decree setting forth the character¬ 
istics of tuberculosis reaction. — Royal Decree regarding coital disease 
in horses. — Royal decree containing the measures against foot-and-mouth di¬ 
sease. — Decree respecting police sanitation of domestic animals {Moniteur 
Beige, February 7, 15 and 29, 1924). 

1044. Brazil. Encouragement of Cotton Cultivation in Brazil. — A 
Decree of February 1924, removes the taxes on mechanical implements, etc., 
for use in the cultivation of cotton and allows material required for this pur¬ 
pose to be transported gratis or at reduced rates to companies undertaking to 
grow cotton on at least 1000 hectares and set apart in addition 200 hectares 
lor seed-selection, and to distribute a certain amount of selected seed gratis, 
to build a mill according to the regulations of the district, to clean the cotton 
at the local regulation prices, and submit to the control of the Government 
Inspection of the Cotton Service. The Government may also make grants un¬ 
der certain conditions. 

1:045. Bulgaria. Veterinary and Police Regulations for Live-Stqck 
in Bulgaria. — In the Derjaven Vtesinik of July 22, X924, is published 
a law dealing in an exhaustive manner with veterinary regulations mid sa¬ 
nitary measures applying to live-stock. The law treats of these matters in 
XI sections and 295 articles. 

1046, United States. Quarantine Measures in the Philippines for 
certain Agricultural Products. — In accordance wih special orders, the 
following are subjected to quarantine: Musa and Idndred plants (Ord Ho. 
30); coconuts (Ord. Ho. 31); sugar-canes (Ord. Ho. 32); rice (Ord. Ho. 33) i 
fruit coming from districts infected with Ceratiits capitata (Ord. Ho* 34) * 
pineapples (Ord. No* 35); bamboos (Ord Ho. 36); tobacco (Ord. No. 37). 
{PMHpfnne Agneultural Review,‘KSfll, No. 1,1924). 
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1047. Spain- Provisions in Spain against Plant DiseasovS and for 
the Protection of Insectivorous Birds. — Regulations for the ilestruc- 
tion of Lymantria dtspar m the chestnut woods of the district of Villaiiova do 
Cordova. Order declaring the fruit-hy {Cevatihs capita fa) an enemy of ctops , 
Royal Decree providing for the execution of measures foi the control of ilu* 
diseases of forest trees and soils. Order prolubiting tlu* destruction of msec 
tivorous birds (Gaceio dc Madud^ January 20, March 15 and 15, 

3048 France, New Game Laws in France. — Various articles of Ilu* 
French law under date of May 3, 18^4 have recently been amended bv the n**\v 
law of May i, 1924 In addition to certain reguiatioiis respecting the *4)eu 
seasons and the penalties to be imposed on persons infringing the said n‘gnlu- 
tions, the powers of the Prefects of the Depaitinont'aie also deiiued as u*gaids 
the Orders they may promulgate (after hearing the opinion of the getuu’al 
Councils) in respect to. i) the time at winch migratory hn<]s, not including 
the quail, (inay be shot, the nomenclature of birds, the methods of killing 
birds, 2) the seasons when aquatic animals may be hunted in tioudvS, swamps, 
rivers, etc , 3) species of injurious animals, 4) measures foi [>ieventing the 
destruction of birds and for encouraging tlicir propagation , *j) the use of grey 
hounds for the destruction of injurious animals, 5) the prohibition of hunting 
wliile snow is on the ground. The Prefects shall further have tht‘ powei to 
authorise individual landowners, or other persons possessing the right of 
hunting, to take by means of traps and under given conditions, certain si>ecirs 
of game to be kept provisionally, and subsequently set free, in order to ern'tim- 
age their multiplication 

lo^g The Search for Liquid Motor Fuels to Replace Petroleum 
in France, — The Jotimal Officul of June T921, publishes u decree ematmi- 
mg from the French Ministry of Agriculture respecting the inccutivcs otfcn‘<l 
to chemists an<i writers of memoirs dealing with the transformation of mineral 
and vegetable substances of Frenh origin into fuels for nmniiig explosion 
engines or internal explosion engines. The first class of memoitH is rearved 
for descriptions of the methods of transforming vegetable oils, the second class 
deals with the liquefaction of solid combustible substances in order ia tnmsform 
them into liquid carbides of hydrogen, and with the economical production of 
these carbides from the by-products of the distillation of coat etc. (llgiuttvs, 
sliales and peat). 

1050. Rural Electrification in France. - rnslruciimm Imvc been 
published for the benefit of communities desirous of inatitulmg a rural network 
for the distribution of electric power. A decree has also be promulgated 8^ to 
the gran^ to be obtained from the rural engineering funds by 
Commercial Syndicates for the electrification of the country 
offictel of February 10, 1924) 

xosr. Legislative Enactments passed in I^raxme aftalnst Black 
Scab of Potatoes.-y In the Journal officiel^ of June 3, is published a 
terial Decree prohibiting the free importation of potatoes from countries wlrre 
the black scab (gile noire, gallwart, Synchytnum 0 n 4 obtot%ctm) is prevalent, 
viit. from Germny, Great Britam, Ireland, Norway, HoHaud, Sweden and 
pedho-aovakia Fotaioes coming from these countrit^ mmt ht 
by a certificate (the form of the ccrtifiqate is h 



ammm mncm 


101 f 

by the countty of origin* Potatoes from vSiates bordering on infected countries 
(Belgium, Denmark, Lithuania, Luxembourg, Poland and Switzerland) nray 
only be imported if accompanied by a certiheate also drawn up according to a 
prescribed form. Atiy potatocvS not provided with such a certificate are to be 
refused on the frontier, or destroyed at the expense of the importer 

1052 Morocco. The Utilisation of Colonial Allotments in Morocco. 
— With a view to making up rapidly the colonial allotments in Morocco and 
thus hastening their utilisation, as well as with the object of assisting the hold¬ 
ers to carry out tins work on then own holdings by means of credit grants, 
the Shetiihan Uovemment is disposed to guarantee imder the conditions men¬ 
tioned in a given contract, the remuneration resulting from these operations, 
to any person having the necessary implements who shall undertake to carry 
them out 

llie main lines of the above-mentioned Contract are as follows The Gov¬ 
ernment shall fix the price of the work pci hectare ; the entire sum advanced 
shall be paid to the clearei within a term of five years and in five amiual pay¬ 
ments dating from the day upon which the work is finished Should these 
payments be delieiied, the said clearer shall receive 6 % on the out-standing 
credit The Sheriffiau Government on its side, renounces its claim upon the 
first mortgage upon the holding in favour of the clearer. vShould the holder 
of the lot fail and lus property be sold before the clearer’s claims are entirely 
satisfied, the Grovemment undertakes to pay to the latter a minimum of 60 % 
of the amount of the credit and interest, and will itself purchase the said lot at 
a sum sufficient to cover these liabilities. (Bulletin Offiuel de VEmpire ChSriffien, 
March i8, 1924). 

1053. Nyasalatid- Provisions made in Nyasaland against Plant 
Diseases and Animals Injurious to Agriculture. Protection of Wild 
Birds. — In the Nyasaland Government Gazette of February i, 1924, an order 
has been published requiring all plants and seeds introduced into the Protecto¬ 
rate to be sent by the Customhouse Officials to a disinfecting station belonging 
to the Department of Agriculture. The Department may authorise, by means 
of a supplement to this order, the importation of plants, or seeds, specified in 
a second and appended document provided the importer furnishes a certifi¬ 
cate of origin declaring the said plants and seeds to be free from disease, or 
any of the injuries mentioned in a third document sent therewith. The order 
gives the,details describing the manner in which the provisions are to be carried 
out. 

In the same 3 SIo. of February i, 1924, of the Nyasalmd Government GmeUe^ 
there also appears an Order for the protection of wild birds and fixing a closed 
period for them. 

1054. St. Vincent. The Protection Of Cotton-^Growing in the Maud 
of St. Vincent. — In March 1924, the Governor of the Island published an 
Order for the protection of cotton This order abrogated the order issued in 
the previous year. Strict measures are adopted respecting the ptoi^tiqns 
infested by destructive insects. The’Agricultural Superintendent is however 
empowered without issuing any previous warning, to take all necessary measures 
for the control of the said pests and to order, if advisable, the total destruction 
of trees, shrubs and grass. The order is supplemented by a regulation 
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specially with the fumigation of cotton-seed m private establishments. In 
Government Stations, these seeds are subjected, after being removed from the 
pod, to heating up to 55^ C (131 F) in a HESS Drier for to minutes and are 
subsequently allowed to cool down. 

1055. Italy* Provisions for the Encouragement of the Wine- 
Making Industry in Italy* — The Gazzetia UffictaU of Match 2*1 and of 
June 5,1924, contain two Royal Decree-Daws (under date of February and 
May 23,1924), reducing the taxes on spirits made from the distillation of wine* 
"' second wine grape pomace, or other residues of wine-making. 

1056. The Protection of Typical Italian Wines* — The creation 
has been authorised of Consortia between the producers and the vendors of a 
special typical Italian type of wine for the purpose of protecting the trade 
name of the said product. These Consortia are placed undei the supervision 
of the Mtmstevo delVEconom%a Nazionale By typical wines are undersltiod 
genuine wines possessing special characters that are constant in the vsaine ty|)e. 
The objects of the Consortia are as follows : 

a) to exercise vigilance that no T^es of the type under consideration slmll 
be made or sold ^hat do not possess the characters belonging to that tyj^; 

h) to encourage the increased production of each typical wine, by fa¬ 
cilitating and promoting the difusion of suitable vines in the best hmliim 
and improving and spreadmg the methods of making the said wines ; 

c) to make typical wines, and Italian wines in general, better known 
in the home and foreign markets; 

d) to collaborate with the Government organs in carrying info effect 
the present decree and all other provisions relating to wine production and 
trade, with the power of bringing a ciwl action into Court in ease of infringe.* 
ment of the above decree and regulations, 

e) to encourage and institute studies and enterprises both in the viti- 
cultural and enological fields, that are likely to increase the production of and 
the trade in, typical wines and to further the wme-making industry in general; 

/) to institute international conventions with other Govemmeati* 
consortia and similar institutions outside the Kingdom for the proieetimi of 
the exclusive right of every State to make special types of wine and to protect 
such products from imitation. 


T^ membtes of the Consortia have the exclusive right to use the mark 
or distinctive sign of the Consortium in addition to their own mark or sign and to 
forward together with every consignment a special certificate ftimtoed by a 
Government Fnological and Agricultural Institute appointed by the Ministem 
deWEconomia Nazwmk and testifying to the fact that the wine poiiiNWii the 
characters of the typical wine of which it bears the name and the 
of the Consortium, The creation of the consortium between the nf# 

th^ dealers in, these typical wines is left to private initiatiltt ; 
independently of the constitution of a si^ial Coiisottium* the M Jla- 

Bemomy may arrange for the t;rade in any given tyt^l whm of 
importance to the nattdmd econ<nhy tq 

same 

of private; > ' 

^ 8** *«S4. 
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wMch. supplements and amends the decree of the said Ministry of December 
13, 1920, This second decree deals with the measures to be taken at the Cus¬ 
toms, with a view to preventing the importation into Poland of plant diesases 
and pests in general, and especially of black scab of potatoes (Synchytrium 
eniohtoticum), vine phylloxera {PhyUo:^era vastatnx) woolly aphis, Schtsoneum 
lanigem, S, Jos^s scale {AonidieUa pemiciosa) 

1058* Uruguay* Regulations for Seeds in Uruguay, — The Ministry 
of Industry has decided to authorise the IsHtuto F%lotScnico y SemiUero ]Sfac%o%al 
of Bstanzuela to dispose of its own selected seed up to the amount of 2000 kg.; 
the smd vSeed is to be distributed as a prize at the agricultural exhibitions held 
in r 924. The Ministry of Finance states that the General Direction of Customs 
may authorise the importation without the previous analysis required by the 
law of May 27, 1916, of any products intended for sowing provided they are 
accompanied with a certificate furnished by the Defensa agncola{, Diano 
Ofictal, January 2 and 28, 1924) 

Experiment StaUons and Agricultural Instruction. 

T059, Gearmany, Bavarian Forestry Institute, •— A decree of the 
Bavarian Ministry of Finance contains a new order witli reference to forestry 
research, based on collaboration between the State administrative stafi and 
research workers and between science and practice. The section of the Ex- 
rimental Forestry Institute (Forstliche Versuchsanstalt) of Munich, has been 
recognised as an independant Institute ; a) for the study of sylviculture and 
woods; b) for forest products; c) for State purposes and forestry upkeep: 
d) phytopathological and botanical research; e) chemistry and soil science; 
/) applied zoology; g) meteorology and climatology [AUegem. Forst- und 
Jagd^Zettung, Year 100, May 1924 and F%nanz MtmsterialUattt Bavaria, No. 5, 
March 1924). 

X060, Prize Themes for the Higher School of Agriculture (Eand- 
wirtschaftliche Hochschule). — For the College session 1924-25, prizes are 
being ofiered for the two following subjects: i) the re-arrangment and co¬ 
ordination of reports of recent scientific experiments, collected from various 
sources, on spontaneous combustion of plant products; 2) comparative study 
of the various methods in use and of results obtained in other countries (France, 
Czedio^Slovakia, and United States) concerning sugar-beet cultivation, re¬ 
ference being made to the numerous experiments in Germany relative to the 
establishment of a Seed Testing Department; attention should be drawn 
especially to the improvement of German beet seed. Candidates are required 
to send their theses to the Secretary of the Hochschnle not later than the ist 
April, 1925. {Ohemiher Zeitung, XlyYIII, No 72, 1924), 

1061» The Higher School of Horticulture at Berlin-Dahlem 
(formerly WiWpark), Centenary Festivities on 14-16 Aug. 1 ^ 24 , — In 
honour of the occasion, a special exhibition of illustrations of antique horticul¬ 
ture, old prints etc., was in view in the State Art library Hall. [StaaUichm 
MunstbtbUothek) 

J062, The State Institute for Research and Instruction in Vine Grow¬ 
ing and Pomology, Neustadt, — At the XVth Anniversary of the Staat- 
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liche Ivekr mid Versuchsanstalt fur Wein und Obstbuu{IH uh^Iu!, ru>l 
ZSCHOKKE) a discussion was opened by Prof. ScuAT^l,IaN on viticultHKj 
progress m relation to applied chemistry, 

X063. Brazil. The Agricultural Society of the State of Sau Paolo* 
' In the Stale of San Paolo in June the Fruit (howcis 

(Sociedade Frultaria Pauhsln) was inaiiguraled with a i io\v, union,! st oHh 1 
things, of encouraging the sale of oranges About 3 <n»o otio oiangc ties s .no 
to be found 111 the State. The output is 111 excecss of lionu* ccnisunipi ion und 
exportation is being arranged, cluedy to Ivondoii and New Wnk, \\h u 
Paolo oranges have been favourably icccived on the* markets 

In April 1924, the Dutch cattle bleeders m San Faf>lo f<nnud the “ 
cia9ao do Herdbook Hollando-Paulista The auinialsregisleied .tie di\idul 
into three categories a) piuebreds imjiorted direct and regisleted in fou v..'h 
herd books, b) purebreds derived from the above oategorit%s and <»i Dutili 
San Paolo origin , c) offspring of purebredvS irom one of the above categories 
and cows of iion-purebred origin In the case of the last lueiitioiud, tuo y<%ns 
is allowed before registration of the parent in the herdbook 

Under the auspices of the stock breeding department of tin Miihsln* of 
Agriculture, the Associa^ao Nacional dos Criadoies clc Huitios has !)ei*n 
formed recently in San Paolo to elaborate a scheme tor tiu* tmpru\inuvnt (d* 
stock This includes not only the selection of purebred annuals, but nb.o 
the hybrids of native oiigin, and improved tyfies; the animals of ttuM’ tw** 
groups are distinct The Society pubhshCvS a Review called ih<‘ ** O etiudor 
de smnos {Eevtsta da Somdade Rtmil Brastleiui, Year V, Nos. 
pp 249-250 vSan Paolo) 

1064 China. Colleges of Agriculture In China. - An inrteased in* 
terestis taking place throughout Giina in agricultuml education. In hpitt of 
political uncertainty and lack of funds theie has been niaiked piugfehs dusiug 
recent years In June 1923 a six year review (1917-192 1 ) was issued lu hluglisli, 
by the College of Agriculture, National Eastern Xhiiversity, Nanking Tlie 
College has a staff of about 26 profeasois mid more Hum twice us many as¬ 
sistants. 


For the hscal year 1920-1921 the total funds available for working expen¬ 
ses amounted to$98 070 of wliich $78304 were apportioned to Inwiget 
tures and 1 19 7^^ ^or extraordinary expemHtures. This College is mim ially 
fortunate in the support it is receiving from hnsiuess e<uicerm in Cldsm, uudud 
ing the Shanghai Flour Mill Association, tlie Cliinese Cotton Mill Cwiier.H* 
Association, the International Committee for tlie Improveineni of Berkiiilarc 
in China, Tung-Tai Reclamation Company and Bankem, It is also liberally 
supported, by the Kiangsu provincial government. At the time af the report, 
the College valued its equipment at $30 000 approjdmately, not including books 
‘ S^tal museum'material. This College has now beep defeated as the 
'Central agency for the control and promotion of agriouitoxe in tin* Kiangsu 
proymee, ^d an annual grant of $50 000 has been made for this imwwtwit 
proiect The College has 7 departments:— Uology, agnmomy, Iwrtleul- 
f husbandry sericulture, plant pathology, eptwlogy Mid 
gii^tian of farm products. At present the QoBege ha# 

Statical and at least p Sub-Statkw# totaBihg aboni 3 Sap mm 
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750 acres) of latid TIio central Station is situated at Tashengkwan about 
T 5 miles west of Nanking City and lias a total area of t8oo mows of fertile land 
im the Yangtze river Professor C C. Yukn is Directoi of this Station with 5 
assistants "file firsi sub-station is designated for animal hiusbandry and fiori- 
culture, the vseeond for wheat, the third tor fnu t and vegetables and the others 
fur cotton Reseaich work has recently been caincd out in -- agricnltiual 
economics and farm managcnicnl, agioiioiny, bucteiiology, botany, cotton iin- 
]>unemeut, loteslry and seiiculture, Approximately 70 acres arc under cul- 
tuation in Nanking, and outside the city a lurther 35 acres and three other 
iTiiets lofalHng about 70 acicv^ The inventory of. the College of Agriculture 
ami Forestly is estimated at $3850761 The personnel comprises about 
niembu's, of wlucJi a; ate doing full time work in agriculture Several 
uflditioiis to the Staff ha-\e been made leceiitly, mclitding two profevssors from 
thc‘ West, R II. Pon3'i<R, from Iowa State College of Agriculture and M ly 
llAiscocK from Ontarm Agiicmltural College, the hist for plant pathology and 
11it‘ second tor h(jtticulture 

Cniton ih a thiul centre in China wlieie agricultiual education, research 
and exteiisitm is being dt \ eloped, Kwangtung was also one of the fiist piovinces 
m China to cstiiblish a Ooveriinieut agricultural expenment station, known as 
the Kwangtimg Agrienltuial College and Forestry Experiment vStation The 
station had an unniml budget of about I50 000 and the College about $20 000 
local silver. 

The present situation in agriculture at Canton issomewluit dih’erent fiom 
that at Nanking and Peking The College of Agriculture of the Canton Christ¬ 
ian College, known as The Eingnaam Agricultural College is very largely an 
indigenouh undertaking It has been fosttied and developed by the Cantonese 
and is not directly under western control. However, its affiliation with the 
Canton Cliristian College makes possible efHcient co-operation with western 
business and missionary interests. The Board of Managers have provided 
the funds whereby it has been possible for the College of Agriculture to continue 
with a budget of approximately $roo 000 local silver foi 1922-1923 and $87 000 
for 

The present purely agricultural 8taff consists of 9 western graduates, 
2 Eignaam graduates and 2 men trained at Kwangtung A great deal of the 
genefal science instruction is carried on by the staff of the College of Arts 
and Sciences More than loo acres are under cultivation, not including the 
gareral campus of the Canton Christian College, l^'or administrative purposes 
the College has been divided into 4 sections:— Education ; research; exten¬ 
sion ; business, and 5 departmentsanimal hufijimnry; agronomy, horti¬ 
culture ; manuflaciuring, sericulture. The College is receiving liberal support 
from both Chinese and Western interests. 

About one year ago Government agncultural college education was reorga¬ 
nised in Peking The college known as the Peking National Agricultural Col¬ 
lege started with a staff of about 40 men, to or i a of whom were graduates 
of Western Agricutural Colleges This College has now been closed on account 
of the general unfavourable political conditions and lack of funds. ' Bitt toad 
has been secured and a yearly budget of about |ioo 000 has been drawn 
There will be one main station and two substations with a total area of hum 
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of about looo EngHsb acres At Pekmg, mission forces are also projecting 
a college of agriculture in connection with Peking University* With the help 
now received from the American Committee’s China Famine Ihind rapid prr^- 
gress should be made. 

In addition to the Institutions above mentioned ato othc^rs such us : the 
Shantung Pongee Silk Experiment Station at Chcefoo andtiie Shangtuiig 
Agricultural School at Tsinanfu* 

Kansu province has three agricultural high schools closely alhiiaUsi with 
the South-Eastern University, and Anhui has two. There Is an iigticulitual 
school in Honan and there are a few in other provinces. 

1065, Activities of the Agricultural Department of the Chmtoii 
Christian College. — The agronomy department is giving uUiiitiou 

to,the improvement of rice and to fertiliser experiments, mdudiiig \ arkty itvsis, 
seed selection, fertiliser tests, both from the botanical and the 
standpoints. In the JSrst season of 1923, 31 Philippine, Aineiicaii and 
Chinese varieties were tried. In the second crop .season of the same year, :z 
Chinese, 52 Philippine, 9 American, 4 Java and 1 Siam variety of rice w<‘te 
grown Ail these are lowland types and few are glutinou.s. 

Commercial fertiliser Companies, arc co-operating with the Cf^lege for 
carrying on feitiliser tests {anunonium phosphate with the Amerit%'m eyaiia- 
mide Co. of New York City, Peruvian guano, feh guano aiul atninoniuiu sul¬ 
phate with Dodwell & Co. of Great Biitain, Bowker’s lawn and garden <lrc.sHing 
with the American Agricultural Cliemical Co of New Yoik). 

The organisation of a fertihaer testing station is now being plamieti. The 
primary object of this station will be to assist exiiortiug and importing iirms 
in the introduction of commercial fertilisers and in their geiK‘tal mo, 

Ammal Misbandry — In 1923 a s0o has been built measming 1 ^ feet X 
feet which should contain 50 tons of silage. The first filling hits been made with 
pigeon pea [Cajanus cajm or C. indicus) and native grasses. ThivS is tlie 
second silo in China An ensilage cutter is being provhled by the PaiJce 
Hachine Co, of New York which will be available in 1924. 

Recently a herd of 22 Indian dairy buffaloes of the '' tmtm ram's 

horn ” breed, originally from Delhi, India, was secured by Uie College. 

1066. School of Sericulture iu Columbia* -- An ** EseneJa smxMo 
de Serioiculturahas been inaugurated. The actual seat is not given in the 
decree, but is near either Guategne or Mirafiores. 

1067. Denmark. Danish National Service lor Land Improvement* 
The importance during the war of increasing wheat production led to the fomi* 
dation in 1918 of a national agricultural Institute for research, with reference 
to the improvement of unfertile land, especially as regards drought and liming. 
In addition, it was proposed to undertake pra<itkal sciartifin investigation 
on hydraulics, etc The National Service for Xyand Improyemfiit (Sfaleni 
Crundforbedringsw^e^sen) was directed by the goverrdng body, under tt*e control 
of Ckudi WtS'm, who, under the title of Norders Grundfm'bedHm ** (Land 
Improvement) has published a series of articles on work already accom¬ 
plished. 

The two outstanding subjects for investigation were drought 

problems, but general culrivarion was alfocS^ 
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out where agncultural organisations and private bodies had expressed the wish 
to collaborate with the National Service. About lo ooo military maps were 
elaborated for this work and contours drawn to show levels and divisions of 
territory. 

Soil investigations have been confined to surface layers, l^ime require¬ 
ments are tested in sUu, and observations made on local vegetation, plant di¬ 
seases, etc, and where necessary, soil samples have been taken from every 
3-5 hectircs for chemical and biological analyses The results were recorded 
on maps, with accompanying explanations, and these maps were sent to the 
head of each defined area. The average moisture conditions were determined 
in the spring and the results recorded 

A scheme of improvement has been projected with reference to drought. 
In April 1922, about 000 hectares were investigated and 288000 ha. were 
registered for investigation, which constitutes more than 10 % of the total 
arable land and meadows of Denmark 

It has been estimated that about 35 800 hectares of the land suffered 
from excess moisture. Calculations as to hme requirements were made from 
42 700 fields, and it was found that about 23 900,1. e. 57 %, needed hme. 

The publications issued by the National Service for land improvement 
amount to about 1 000 page.s and include numerous maps. The value from 
tlie economic standpoint of this work is evident (Correspondent for Den¬ 
mark, T. CbAWDi, West J orders Grundforbedring). 

1068. United States. Forestry Service* —The sum of $400 000 per 
year has been allocated to the forestry stations. The investigations include : 
a) sylviculture, forestry work in general; b) utilisation of forest products; 
c) pastures. 

a) The research station consists of a central bureau and about a dozen 
sub-stations situated either in the forests or on private estates. Nurseries, 
experiment plots, forest reserved for studies or cultural work, upkeep, control 
against fire, hydraulic work etc., are included in the routine; b) iResearches 
on utilisation of forest products, paper pulp, improvements in manufactures, 
prevention of waste in timber yards and saw mills, where shavings, etc. repre¬ 
sent 41 % of the forest production Investigations are being made with ex¬ 
tracts employed in various industries, c) Three stations for pasture problems 
are situated in Utah, New Mexico and Arizona and are concerned with the fol¬ 
lowing questions: rotation; re-sowing of impoverished pasture lands; con- 
ditiam suitable for various forage plants; stock grazmg as compared with hous¬ 
ing of stock; elimination of poisonous plants; water supply ; recognition of 
tight of way in forest districts. (See GkbBX/Ev' s Report (Director of American 
Forestry Service) and Revm d&$ Earn ei Forikt VoL 62, No, 7, 1924). 

1069. The Tropical Zoological Station on Barro Colorado Island. — 
This new station is admirably equipped for tropical research For information 
apply to J. ZeTJEK, Ancon, C. Z,, or from Dr, T. Baeboto^ the Museum of Cxan- 
parative Zoology, Harvard, {Smnee, Vol, WX, No. 1537, 3:9^4)- 

1070. National Institute of Research on Colloidal Chemistry. —- 
The American Chemical Society, the National Academy of Science, and the 
United States National Research Council have discussed the projects for the 
foundation of a National Institute of Research on Colloidal Chemistry. 
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1071 The Yellowstone Scjiool of Natural History and Biological 
Station, — Funds fot this Institute are being collected Scieniists ititetcsUicl 
in this Station are requested to assist by sending for itse in its library, copies 
of their publications on botany, zoology, geology, ])iileonlology, ftni^stry, 
ecology, and related vsubjccts Commmiicatious should be addtesssed to Dr R. 
B. Harvey, acting Director, irnivervSity, Minneapolis {Scirnn\ Vol JJX. 
No, 1538, 1924) 

1072 Forestry Courses at the New York State College of Aftri* 
culture. —- Cornell University lias designed a course to meet the rinquire- 
tuenls of teachers engaged in the subject of dendrology There is also a coutse 
on general forevStry These courses aie undei the direction of Professor R, S. 
Hosmbr, Head of the Forestry Department, Cornell University (Stiepue, 
Vol DIX, No 1537, 1924) 

1073 Haiti. A Central Agricultural School is tf) be esiuhlisiied by 
the Department of Agricultuic and in connection with the si'hool there is to 
be an experimental farm Similar schools and ex^x'niiieiilal farms will be 
established in diffeieiit parts of the Republic, with a view to the improveitn^iit 
of agriculture in the island. (Bulleim of the Pan-Amenmn Vnmx, Washington, 
June, 1924) 

1074 Hawaii: Report of the Committee in charge of the Experiment 
Station, Hawaiian Sugar Planters’ Association for Year ending Sep¬ 
tember 30, 1923. — During the year under report, 80 254 seedlings were set 
out m the fields for trial, double the number of any prendous yvixt The seedlings 
were distributed amongst the various districts, The seedlings will be very 
carefully selected and only 15720 % will be sent to plantations for further 
trial, 

The most promising seedlings are summarised m the report. Many de¬ 
sirable plants have been obtained fiom Dahaina, H ibc), and Stri|K!d Mexican 
as parents (PRAt*r, J b B The Intehnatwval Sugar Journal, Vol XXVI, 
No. 306 Dondon, 1924). 

T075 France: State Control of Medicinal Plants and Plant Extracts. 
— An ofEcial report dated ist July 1924, contains a ieix>rt of recent work 
carried out since the first sitting of the special Coimnission in April 1918. Since 
then the work lias included confeicnces, congresses, travelling scholnrsliips, 
spci^ial studies, scientific work for propugaiuki pui poses, cAperitnentatiou atul 
field tests, studies on ticclimaiisation and distiibuLion of Viuious hpe<i<*s lu 
France and in the Colonies and Prptecloralcs. J'wcnty»cig]it local Co’iiuiiitte'i'H 
are collaborating in this work and receive lh<‘ su3)poit of the 81 ate ihirenu 
concerning the drug products, scents, dieniic?al i«(‘paralnni and ilistillery. 
The President of the Special Commission is Prof FI Pkrro 1\ Phariuactnilical 
Society, Paris 

^ 1076, Xnstitut du Flu, Bordeaux. — Founded in 1920 and associated 
with the Faculty of Science, the Institute forms a technical centre for the resin 
, industry of the pine forests of Dande, winch covers an area of i 000 ooo hectares 
and possesses a laboratory for research, an industrial bureau and arcMves 
^ proykies a coume of technical mstrueti<m. the tmiu the Bordeaux 
Unde detect is of excellent quaHty, the annual output is about 300 000 quln^ 
tals. The products for disrillation come from uncut pine tests and the source 
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of extracts tias principally been the Catena, the quality however being inferior. 
Studies have been made on the extraction of turpentine, chiefly by GmtKEE, 
and also on the utilisation of pine oil as a carburant in the maniiafcturc of resin 
ether, of wood acids, on the substitution of colophony by glycerine resinate, 
and the use of glycerine soaps in the preparation of paper 

1077 Centenary at Grignon. — The “ Association amicale des anciens 
ileves de Tecole d’agriculture de Gngnon ” has decided to celebrate its cen¬ 
tenary in June-J uly, i <jz(j, and to hold a practical demonstration and a Congress 
loi agricultural instiuction [Jornnal d^agncuUme pyaiique, Year 88, No. 29, 

1078 Course of (Enology at the Agricultural Institute of Algeria. 

A special course was cieated in 1919 by Piof. J H, Fabre with a view to the 
adaption to north Afiicaii conditions of methods of wine making employed 
ni other countiios The coinse ivS free, and open to all those who desire to ac- 
(jture knowledge of wme making methods, witlun the period of a short course 
limited to one week. The instruction is purely practical, but may be supple¬ 
mented by visits to the cluef vintage centres of Algeria 

T079 Agricultural Education in Dahomey. — Dahomey is divided 
into j educational distiicts , Polio Novo, Holliketou, Allada, Cotonou, Ouidah 
and Mono; Aboaey, Savanou, and Zavnanado; Borgou, Djougou, Atacatora, 
and Moyen Niger {Bulletin de VAg&nce GSnSrale des Colomes, VoL 16, No. 192, 
1924) 

loHv Groundnut Experiment Station at M*Bambey (Senegal)..— 
The Station is reserved for groundnut cultivation and has experimental plots, 
plant breeding laboratory, ph3rtopathological laboratory, etc It is under the 
direct control of the lieutenant-Govemor of Senegal. {Journal Offiml de la 
lUpiMique Ftaw^aise, Match, 1924). 

1081. Great Britain, Imperial Institute of Forestry, Oxford. — 
The ImiKirial P'orestry Institute has reseently been founded at Oxford for 
instruction in forestry. 

The Imperial Forestry Institute will be a University Institution, the Pro¬ 
fessor of Forestry being its Director. It will be under the control of a Board 
, of Governors rcpieseuting the University and Government Departments concern¬ 
ed, under the Chairmanship of Dord Clinton, a Forestry Commissioner. The 
educational work of the Institute will comprise (t) postgraduate training of 
probationers for the forest services and of other qualifled persons, {2) training 
oi research oilcerg in special subjects, and (3) provision of courses for seketed 
oft:ers already serving, It is intended that the Institute ^ould fliaintato 
dose touch with and be of assistance to the various forestry training centres 
throughout tlie Bmpite. Thus, in the case of overseas training centres which 
have no direct means of giving practical instruction in the latest system^ df 
inanagement as practised on tlie continent of Europe, it wijl be one d the^ 
functions of the Institute to arrange for such practical instruction to fee f 
by members of its own staff to students who have already cpmpleted 
general course of training at their own Universities or Colleges. 

If in any particular case it cannot undertake to give direct insirnctl*;^#, 
the Institute may arrange that this should be given at some other jflahe. Tt 
IS proposed, for instance, that close touch should be maintained With tie ' 

’ ‘ ' r€ — in* ' ' / i'l 
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Botanic Gardens, Kew, whose unrivalled resources should be of great assistance 
to those students who may wish to study systematic botany and economic 
products Again, forest engineering is a subject which cannot be dealt with 
comprehensively in Great Britain, owing to the absence of logging o|X'ratiou$ 
on a large scale, arrangements will therefore be made as far as possible to vSi udy 
it practically in the forest regions of the Continent, or m certain cascvS in Canada. 
Similarly, the study of tropical silviculture from the practical point of view 
is impossible outside the tropics, and hence the Institute will maintain vlasv 
touch with other institutions where this subject can be elTioicntiy dealt with, 
such as the Forest Research Institute and College, Dehra Dun, in order that the 
best possible arrangements may be made in the interests of students who wish 
to make a practical study of tropical silviculture. 

Although the Institute is intended primaiily to scTve the needs of h^oieslry 
in the British Empire, it will be open to quahfied students of any nulionuHly 
provided that there is sufficient accommodation Nor is it by any niemis in¬ 
tended that it should cater only for the requirements of State forest services ; 
now that timber and wood-pulp iBrms are becoming more and more interested 
in the management and working of forests on scientific and economic lines, 
the Institute should be of special value in providing them with fully trained 
employees. Students admitted to the Institute may, in fact, be included under 
any of the following categories :— {a) Those possessing a Degree on Forestry, 
or a Diploma or equivalent certificate of having satisfactorily completed an 
approved course of training in forestry, who have been selected as probation¬ 
ers for the higher branch of some forest service. (6) Graduates with honours 
in Saence, who desire to become specialists in some bianch of work connected 
with forestry {c) Forest officers deputed to attend courses with the view of 
bnuging their professional knowledge up to date, [d) Students of approved 
qualifications not included m the first three categories, who are admitted on the 
recommendation of overseas Governments, (e) Students with a University 
training in forestay who may wish to attend the Institute on their own account 
and at their own expense ' 

The course of study at the Institute will normally extend over one aca¬ 
demic year, beginning in October, and will be made sufficiently elastic to serve 
the needs of individual students. The subjects dealt with will cover tin* whole 
range of Forestry, and will include Silviculture (lOutoixmn and Tropical), 
Forest Management (including Mensuration, Valuation, and working plans), 
Forest Botany (including physiology and anatomy of trees, mycology and 
pathology, ecology, and systematic botany). Forest Zoology (including ent¬ 
omology), Forest UtiHration (including the structure, properties, and uses 
of wood), Soils, Climatology, Forest Economics and Fohey, Forest Eaw, 
and Forest Engineering including Surveying, 

1082 Th^ New ** Sir William Dunn Biochemical Laboratory,. 
C^bridge* — In May last, with the legacy of £210 000 bequeathed by Sit 
William Dxjnn, a new laboratory was instituted at Cambridge. The cost of 
buildi^ and equipment amounted to £96 000, The laboratory is under the 
direction of Prof Gowland Hopkins, {Chemisify and Industry, May, XP24). 

1083 Student’s Competitions at Agricultural Shows in Cornwall* — 
Since the War, students* competitions at agricultural shows as adopted 
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ill Cornwall, liave met with interest. The following is a typical list of such 
competitions: i) A fat steer; 2) a long wool sheep, 5) a utility hen, 4) six 
roots, either mangolds or vSwedes and six potatoes, 5) samples of wheat, barley 
and oats, 6) identifying and naming grasses, clover and weed seeds and 
also naming grass, clover and weed seeds m a mixture of ten species in 
each case , 7) identifying and naming grasses, clovers and weeds, 20 species; 
8) naming and valuing foods and manures In judging the above, students 
have to take into account appearance and physical characters. The first 
five cases are judged by points, which are previously discussed and explained 
to the students 

The Show Committee after consultation with the agricultural organisor 
and his stafi draw up the list of classes, the prizes to be ofiered, fix a nominal 
entrance fee and appoint judges When the competition is fimshed, the whole 
is open to the public foi inspection [ four ml of the Ministry of AgnmUure, 
Vol XXXI, No 4. 1924) 

108;^ Italy. New Order Concerning the Zoological Station at 
Naples. — The Gazetta Uffictale, Nov 26, 192s, No. 277, publishes the Royal 
Decree, 21st October 1923, regarding the Station at Naples. This constitutes 
a transference in full ownership of property situated in Porto dTschia, formerly 
owned by the heirs of Dr. A Dohrjst, and later confiscated by the State under 
decree No 470, April ro. The lesources and powers of the Zoological Station 
include — an annual grant from the Ministry of Public Instruction and from 
the Municipality of Naples; contributions from private individuals and Italian 
and foreign Institutes; arrangement of programmes of work, entry tax to 
the Aquarium and other sections. 

All the Station's publications wiH be issued under the Italian cover, but 
will include sections in the four languages (Italian, French, English, German) 
used at the International Biological Congress. 

1085. Stock Breeding Experiment Station, Rome. — According to 
the decree of February last, the “ Istituto Dattifero Agrario " and the '' Isti- 
tuto Zootecnico Daziale are now combined to form one experiment station. 
The funds hitherto paid to the Agricultural Dairy Institute have been trans¬ 
ferred to ttie new stock breeding Institute, 

ro86. Oil Research Station of Imperia, Spoleto, and the Kxperi^* 
mental “ Oantine ** of Arezzio and Miiazaso. — The decree of i8th May 
1924, includes these Stations under the head of a single independant Insti¬ 
tution. Amongst other problems, an opportrmity will be given to merchants 
to make experiments in ohve growing and research in oil products; specialists 
will be trained in olive cultivation and scientific oil production. Also, the 
study of vines and grapes relative to vinification, will be undertaken and 
research on technical questions. 

X087. Rural Schools in Italy. — Senator Faika is recognised as the 
originator of rural schools in Italy. In 1914-15, 20 were established in Dmbria 
under the direction of Dr. Fraj^CHETXi and 6 more m the following year. 
The war interrupted this work which was resumed in 1919-20, In Umbria 
12 more schools were opened, the number being increased to 30 by 1922 In¬ 
cluding 2 private schools and one for orphans of the war, 

To develop the scheme proposed by the Se^iator in 1922 the Bnte Na- 
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zioixalc pet la Bcuola Rutale was foimed with the siipprnl of liie ^Ministry ot 
National Economy and Edttoaiion and the Emigtaliou Committee and othtTs 
The object is to train children as tegatds their powers of obsetvation and 
flection, but, without, alienating their inti.‘iest m ruial Hfc* 

In addition to the schocds (^f ITnibtia, others \v<‘ie <»pt‘ned in t'alabna *ind 
Campania and by 19^3 the mnnlier reach^I 5<*, having bov and o/ gut 
pupils, and in the following year, other schotds weiv opene<l in the Ahtm/A, 
and Marche, and in Piedmont, where the schohns mnnbeted about 30 t>oo 

In i92.j the numiK'ts anuninted to <>7, the pupils l>eiug mainly sons of 
farmers 

Special ctairses have bei'ii arranged at U^elitucal institutes anti sehtM>is 
of agriculture both elementary and proftssionnl, the syllabus mclmhng 
a) natural history (geology, botany, /oology and hygiene), h) ph>su\s and cknn 
istry with spc'cial reference to a]ipli<‘atiou on the faun , t} atlmtuistiaiitni, 
political economy, etc. The course lasts three yeats , mstiiKlion is gnt‘n for 
three hours at a time; excursions aie made and piacticul work <%arried out, 
The course is held vsimultaneously with the ordinary stdiool session and ends 
before the harvest. The schools arc opmi to boys and girls of all Hie 

schools are well equipped for tlemonsiration purposes. 

The technical course lasts two years and incktdeH: agriculture and 
stock breeding, Eully qualified teachers are employed. A eolleetion ot 
seeds, fertilisers, etc, farm implements and stock, ate available for the 
students. 

The results have been very successful and there is a demand for further 
schools in diflerent parts of Italy: nes^t year these should number aliout 500. 
(Entet Namomle per la Scuola Eamk, pubbl n. 14. Rome, 1924). 

X088 Course of Industrial Biology at MBau* — At suggestion 
of the “ Istituto Sietoterapico Milanese'' a course of lo lessons on biology 
has been arranged* each of wMch will consist of theoretical and practical work. 
The course is intended for graduates in ^icultural chemistry and pharma^;^# 
and the heads of industrial concerns. 

3:089. Coujhse on Floriculture and Gardening in S. llario Llguiia 
(Genoa)* On the 26th June, 1924 at the ** R ScuoUi pratica di Agdeoliura 
“ Matsano a nine months course was instituted for the training of horticub 
tudsts, especially for those going to South America, particularly the Arg<'ntme. 
The general Commissioner for Education lias instituted this <'ourse, which is 
largely supported by the Ministry of National Ecoimiuy. 

1090 National Poultry School in Liguria (Genoa)* At the 
Steaione Sperimentale Eigure di Pollicoltura e Conighcoltura (pr)ultry and 
rabbits), 0 theoretical and practical course has been started. The former 
includes: anatomy and physiology of fowh; breeds; natural and artificial 
incubation; feeding, diseases and hygiene; statistics of im|x>rtaiion and ess- 
portation, study of international progress in aviculture; by-products ; equip¬ 
ment , book-keeping 

The practical part includes: poultry runs; natural and artificial incuba¬ 
tion ; rearing; natural and artificial fatt^iing; breeding i l^epmtion of poul¬ 
try for table; eggs; preparation 1 Mmm ;■ !tiy|Wc fim 

(JOTOCis stripy pr^cal. v.> .. i ' ; V. ; v. 
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1091* Swits&erlamcl. Report of the Central Escperiment Station, 
Liebefeld, near Beme* — Fart II of the Agricultral Yearbook of Swit¬ 
zerland includes a report of the work of the Btablissements f^dfeiux d’essais 
et d^analyses agrkoles ” for the years 1920-23 

The work is regulated to a large extent by economists and largely di- 
iccted to problems of practical inleiest. With the collaboration of the various 
eeuttes» and at the lowest possible cost, li is proposed to take advantage of the 
practical application of the results obtained by research It should be noted, 
however, that it is necessary to make a compromise between the demands and 
the dislritnition of public funds, which m iccent years has become a difficult 
matter 

After a general suivey of the legulations concemnig oigamsation and cen¬ 
tral administration, the Report deals nr detail with the following fields of ac¬ 
tivity * 

1) (General adminivStration and agricultural development Biebefeld is, 
as far as conditions will allow, managed as a farm for intensive culture, the 
statistics for raw inateiials obtained there are of special interest to the farmer 
and aie useful for making comparisons 

z) Trade control in agricultural materials It is in the matter of con¬ 
trol that the general public, and particularly the farmer, although mterested 
from the business standpoint, have little knowledge of the working of afiairs. 
The suppression of this service would without doubt have an immediate and 
a disadvantageous effect on the market, not only for the buyer, but also for 
trade generally, It will readily be admitted that every one concerned should 
be in touch with the market prices of agricultural products, and the means by 
which they <m coidrolled The data supplied by the reporter gives an in¬ 
sight into the general position and shows the importance of the drawing up at 
an early date of a federal law for the control of tiade in agricultural essentials. 
It is only by means of such a law that umformity can be maintained as regards 
the control of trade in seeds, fertilisers, forage, protective measures, etc., and 
such regulations are necessary m the interests of the buyer and for the protec¬ 
tion of commeicc. 

Experiments and analyses. The aim is to find new methods on an 
economic basis for agricultural production. In recent years, during the period 
erf stagnation, inventors and those engaged in industry, advertised many no¬ 
velties on the markets, so that the research stations could with difficulty keep 
in touch with these new products and also maintain their usual experimental 
work. As regards crop production, the central admimstration is carrying 
out tests in conjunction ^th other research stations with respect to new 
feitilisers such as: ** exitor agral fertilisa 'b ** nitragin sinterphos- 
phate Aand also with a view to the encouragement of the scientific use of 
non-artificial manures. In addition, comparative crop tests huve been made 
with cereals, potatoes, and other root crops, forage tests including sdection 
of red clover and MMolus albus of American origin. 

4) The central administration has continued to show a marked interest 
in live stock especially the feeding of dairy cows, young stock and pigs, The^ 
tests have been made in collabotation with the Agricuitursd Chemical SUtion, 
the Baity and 'Bacteriological Institute, Berne, the Institute of Fhy 4 <^ 0 gy 
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and the Polytechuical School, Ztidch Feeding tests ate earned out on foods 
such as dried fruits, apples (undried), molasses feeds, tomato cakes, dried tur¬ 
nips, cacao flour, sugar cane molasses, melon-pip cakes, and also with silage 
prepared both by the ordinary and the electric method, mid maize silage uh 
made in Ameiica. These expemncnls are often costly, but allow Ihe farmer 
to obtain a real knowledge of the value of the new pioducts, ()C getierai In 
terest also are the tCvSts on Ihe use of fish meal for pigs, milk substituti' for young 
stock and feeds for dairy cattle 

4) Recent work. A r<^sume ivS here given of invcstigalions now in pro¬ 
gress showing the contact of the Institute with experts, agricultural organisa¬ 
tions and the general public. A list of publications, conferences, and shows 
IS also given (*" Bench! det Zeiitralverw«iliuug der sehweizctischt^n landwirt 
schaftlichen Versuchs und UntensuchungsaUvStalten iiber die Tatigkeil In dt^r 
Jahreii, 1919.1023 compiled by Dr A. SciiMioX, Zentralverwalier; Uebe 
feld, Beinc) 

Congresses and Conferences, 

X092 Great Britain. Xnternatiomi Seed Testing Assod^tton. - 
The Fourth International Seed Testing Congress was held sit Cambridge on the 
7th to the 12th July, and included visits to the Rothaxnsted l3x|x.Tsmental 
Station and the British Empire Exhibition where the Agriculturd Section 
has a distinct educational value An excursion programme was also arranged 
from the 14th to the r6th July to enable the delegates to visit the watehimse 
and seed cleaning plant of the Eastern Counties Farmers* Co-operative 
Association Ltd., the seed establishment of Messrs Sutton and Sons, Reading, 
and the Royal Botanic Gardens, Kew 

The Congress was attended by official delegates from the following countries: 
Argentina, Belgium, Canada, Czecho-Slovakia, Denmark, Egypt, England and 
. Wales, Finland, France, Germany, Greece, Holland, Hungary, Irish Free State, 
North Ireland, Lithuania, Norway, Poland, Rumania, Russia, Scotland, Swe¬ 
den, Switmland and the Ukraine The International Institute of Agriculture 
at Rome was also represented, and officials of the United States Department 
of Agriculture attended, 

With one exception the business meetings of the Congress were held at 
the National Institute of Agricultural Botany, Cambridge. The one exception 
the meeting held on Wednesday afternoon, the 9th July, at the AImkiI 
<i .Agriculture at which a large number of repesentatives of thc‘ Britisli .wd 
tria&i, and of the Hist International Seed Trade Conference, which wns being 
, h^ at London concurrently with the International Seed Testing Congress, 

.' were preset. 

' , Tbe Congress was opened on the 7th July by Sit Lawrence Weaver, Cliair- 
of the Council of the National Institute of Agricultural Botany, who wel¬ 
comed the delegates on behalf of the British Government, the Minister of Agri- 
’ ^^Ultee and Fisheries, and the Counefl of the Institute. The rest of the day 
” .ahd the whole of the 6th, 9th and loth July were devoted to fhe reading 
;; dfecu^O of the following papers ” The Official Seed Testing Station for 
> England and Wales by Mr. A. EasmM, m the work 
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of the European Seed Testing Association and the expense connected with 
this work, by Director K Dorph-PMEJrsen, Copenhagen* Proposal regarding 
regulations for the European Seed Testing Association, by Director A. Vov 
KAB.T, Zurich. Uniformity in Seed Testing Reports, by T. Akdjsjkson, Edin¬ 
burgh Determination of the Water Content of Seed, by Dr. Y. Buchhoi^, 
Christiania Are not the percentages by weight of the weed seeds, and the 
names of the species winch occur most frequently, to be quoted in each purity 
determination, and which species must always be counted as weeds ? by 
Professor U. BussAm>, Paris. Report on the work of the Dodder Committee 
appointed at the Cojjcnhagen Congress by Director Dr. A V DEGEN, Budapest. 
“ TheEongevity of Seeds by Director A V. DEGEN, Budapest " Germinat¬ 
ion Tests, especially of Clover and Grass Seeds by Professor Dr. A VoiG^r, 
Hamburg. Germination Investigations by Low Temperature ”, by Director 
Dr. W Franck:, Wageningen Report on the dete^rmination of provenance 
established by the Association ,by Director Dr. A VoekarX, Zurich ** Va¬ 
luation of Hard Seeds and Determination of Broken Seedhngs ” by Mr. Edgar 
Brown, Washington, and Dr G. Pammer, Vienna Investigations of seeds 
wliich are not fully matured, and determination of the germinating power 
in the soil of such seeds, by Director K, Dorph-PEXERSEN, Copenhagen Ea- 
Iwalory and held investigations on the purity of strain and investigation of 
diseases which are transmitted by the seed ”, by Director Dr. Fr. Chmeear, 
Bnmn, and Dr Gen'INER, Munich. 

Work of the Association of Official Seed Analysts of North America, by 
Professor M. T MtJNN, Geneva, N Y. 

A report on the proceedings of the Congress, which will include full copies 
of tile above papers, is in preparation and will be placed on sale by His Majesty's 
Stationery Office, Eondon at the earliest date possible 

The woik of the European Seed Testing Association under the able diiec- 
tion of Director K. Dorph-PE^ERSEN, in the distribution of seed samples for 
comparative tests has already been described in an earlier Review (see Iw- 
iefnuiional Revim of ihe Science and Pmeitee of Agncidtwe, K Dorph-PEXEE- 
SEN, European Testing Association, pp. 317-321, 1923). At the Cambridge 
Congress Director Dori^h-PEXERBEn indicated the developments which have 
taken place in this work. 

Director Dorph Petersen referred to the arrangements that have been made 
with the International Institute of Agriculture at Rome to publish articles 
and papers on work lelevant to seed testing. Miss Yeo, at the Chairman's 
invitation emphasised the importance of centralising information on agricul* 
tural subjects at the Institute and drew attention to the forthcoming advantages. 
Evidence of this was duly noted from the latest monographs and reviews, 
published copies of wbich had been sent for the use of Congress members. 
The Institute has undertaken to reserve about iqo pages each year in the 
Quarterly Review for reports on seed testing work. Reference is also made in 
the Constitution of the International Seed Testing Association (see below) 
to the further developments of co-operation between the Association and the 
Institute, 

Draft Statutes for the Seed Testing Association suggested by Dired^t' 
Dorph-Petersen and Dr, Volkart were discussed at the Congress and a Commilic^ 
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was set up to piepare a draft Constitution. I'he following Const it itlion was 
subsequently considered and approved by the Congress 

Constitution oi? the International sEia> testing AssociATiON. » 
1 Name and oh'jeot Under the name of the International Seed Testing As¬ 
sociation, a union of Official Seed Testing vStations with legal domicile <it tht* 
residence of its Prefiideiit exists tor the purjxise of advancing all (juestions eon 
nectedwith the tCvSling and pidgmetil of seeds Thu^ Assoeiaiion sc^eks to 
attain this object through. 

(а) Comparative tcssis and otliei researches diieeted to at’liieve nioi\ 
accurate and unifonu results than lutheilo obtauied. 

(б) The formulation of unifonu m<‘lliods and unifonu terms in the anal¬ 
ysis of seeds in international itade. 

(c) The organisation of mtcniational congresses atieiided by represent¬ 
atives of Official Seed T'cvSting Stations for tlie puipose of mutual <ieltheratioii 
and information, the publication of treatises and reixirts on seed testiiig and 
mutual assistance in the training of technical officers 

2. Memb&fship The following may be niembm of the Assocsaiioti: 
(rt) Official Stations which deal entiiely or to a considerable estleui with 
seed investigations and arc dttecily controlled by Governmenis, 

(d) Similar Official Stations managed by the lUvStitutious or Car|K>rat * 
ions and effectively controlled by Governments. 

(c) Associations of official seed analysts. 

Each member engages to take active part in the work of the association 
and each subscribing member receives a free copy of the Association's public 
cations. 

5 Finance. The income of the Association is derived from ; 

(a) Ordinary annual contributiom from its members. 

(i!?) E3d:raordinary revenues. 

The amounts of the annual contributions will be approved at each general 
assembly of the Association for atAeaat the ensuing three years. They will 
be paid either by 

(<?) A Government on behalf of all the Official Stations in that country, 
the mm not to exceed fifty poimds sterling per annum. 

(<?) An Official Siatiou or an Institute 

(e) An Association of official analysts. 

When the contribution is In accordance with clause 3 {c) all Official Statkms 
in the contributing country have the right of membership and voting sulyect 
to provisions of clause 8. The amount of the contributions will be fixed 
that they ate sufficient to cover the cost (/) of the publications of the Associat¬ 
ion (g) of comparative tests and other rescardies [h) of stationery and clerical 
assistoce. 

4 Meetings, Committees and Admimstmtion, A congress will be suminoiied 
by the Association approximately every third year and at the same time tile 
General Assembly of the Association will meet. At this Assembly the following 
Executive Committee and officers will be elected:^ 

{a) The President i , 

{b) The Vice-Pre^dent. 
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{<;) Hot less than thtee nor more than five ordinary members of the 
Bxecutive Committee. 

{i) Two substitute members of that Committee 
(^) Two honorary auditors and one substitute who shall not be members 
of that Committee 

All the foregoing must be technical officers m direct charge of Official Seed 
Testing Stations 

The (General Assembly shall also elect such further Committees as may be 
necessary for the better ordering of finance, research, publications, etc. All 
such Committees and officers shall hold office until the next General Assembly 
of the Association 

The General Avssembly will decide as to place and date of future congresses, 
will nominate as honorary niembeis men who have, by reason of then seed¬ 
testing work or their labours on behalf of the Association, especially de^served 
Ibis distinction 

By resolution of the Executive Committee a General Assembly may be 
summoned at oth§!r times than that of the triennial Congress 

The General Assembly forms a quorum when lo members with the right 
of voting are present. 

5. Despatch oj bimness. The Executive Committee will consist of the 
President, the Vice-President and its ordinary members. When by rea5Son 
of death or prolonged inability to serve, an ordinary member is unable to assist 
in the despatch of business, the President may cah upon the services of either 
or both'of the substitute members. The accounts of the Association shall be 
audited in each year by the two honorary and the audited accounts shall be 
circulated annually to all members with the Executive Committee's report 
on the year's work. 

The Executive Committee will make decisions as to current expenditure, 
will elect sub-committeesa and approve the business of the Congress. When 
the General Assembly is not a quorum the Committee has power to make final 
decisions on fijiiance and the next place of meeting for the Congress. In case 
of equal vpting on the Committee the President shall have a casting vote. 

6. The President The President will preside over the General Assembly 
and the Executive Committee and at those sessions of the Congress at which 
important technical resolutions are passed. 

He will, as Chairman of the Executive Committee and with the Committees* 
knowledge and approval, take the initiative in conducting the business of the 
Assodation, in intercoura^ with Governments and other Associations wliether 
of Official Stations and seed analysts or of members of the seed trade. He will 
arrange, in consultation with representatives of the country where the Congte^ 
is to be held, (a) the progranme of the Congress, {h) the proposals for the 
Chairmanship of the Congress, (c) the admission to the Congress of observers 
and guests. He will summon the meetings of the Executive Committee, wifi 
be an ex-officio member of all other Committees and Sub-Committee of ihe 
Association and will supervise the publication of the Association’s reports. 

The President shall have power to appoint a Secretary-Tredsurer to a$^ 
Mni^ at such remuneration as may be approved by the l^ecutive 
and wifi be responsible for {a) the safe custody of the property of the 
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tion, {b) the proper disbursement of its funds, (c) submitting to the auditors 
proper accounts. 

7. T/ze V%ce-Pfes%dent. In the absence of the President from meetings 
of the General Assembly or the Executive Committee, the Vice-President shall 
take his place* 

8. Assemblies and Congresses; Delegates and Voting, Eveiy member of tire* 
Association vdll be entitled to attend the General Assemblies and Congresses 
The E^scecutivc Committee will before each Congreas take into account {^1) the 
contributions of the various coubtries and members and (&) the imporUaicc of 
the work of the Official Stations which they represent, and will detenninc the 
number of votes, not exceeding five, to be exercised by the delegates ftoui each 
country, in voting on the reports of the Committee of the Association. Voting 
will be by secret ballot, if so demanded, otherwise by show of hands. Reso¬ 
lutions will be carried by a majority of thovse present and voting. In case of 
equal voting the President shall have a casting vote. 

0 Voting by Correspondence, In the event of any important question 
arising between meetings of the General Assembly, the Executive Committee 
may refer it on a voting letter to the members of the Association and may act 
on the decision of the majority of the members who signify their wishes by 
such written vote. 

10. Withdrawal, Dissolution, etc. Withdrawal of countries and members 
can only take place at the end of the calender year and the President must l>e 
advised at least three months beforehand of the intention to withdraw. 

Bissolution of the Association can only take place when a General Assembly 
summoned for this purpose shall have voted for it by a three-fourths majority 
of those present and voting. 

Any proposed alterations m this Constitution are to be prepared by the 
Executive Committee and communicated in writing to the members at least 
two months before a General Assembly, at which they are to be moved. Re¬ 
solutions effecting such alterations must be earned by a two-thirds majority 
of those present and voting. 

II Relations With the International Instiiute^of Agrtculfare. The Association 
will, m respect of publications and in such other ways as the l$xoeutive Com¬ 
mittee may find convenient, work m co-operation with the Tnietnational 
Institute of Agriculture at Rome In the event of the dissolution of tin- As 
sociation any assets held by the Association shall be handed over to the In¬ 
ternational Institute. 

After the Constitution had been approved, the Congress proeeed<‘d to 
.appoint an Executive Committee, with M Borph-Petensen as its President. 
Committees were also elected to deal with the following matters:— Research 
for countries with Temperate Climate ; Research for countries with Warm 
Climate; Provenance, determinations; Hard Seeds and Broken Seedlings ; 

. Moisture Content and Drying, Investigations of genuineness of Variety and 
, Plant Diseases; Dodder, Beet; Publications and Registration, 

* ‘ \ An invitation from the International Institute of Agriculture to hold the 
' n^xt International Congress in Rome, was uninimously and cordially accepted, 

. and it was agreed that this vshould be held during the first hal^ of May, 
1927 
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1093, Spain* IF** World’s Poultry Congress, Barcelona, May, 1924, — 

The sections nutnbefed four and were devoted to ; i) research and investigat- 
tion work on biological and feeding questions, 2) State aided and voluntary 
efcrts to develop the poultry industry, inclusive of educational work; 3) hy¬ 
giene and disease; national and mteinational tiade in eggs and poultry. 

Amongst the papers contributed were the following: I^iture Mendelian 
investigations (Funnei'T, Canibiidge); Colour inheritance (Ghioi, Bologna) ; 
Sex level sal m the domestic fowl (Ckew, Edinburgh); Gynandromorphisin 
(FT*x\nD, Sand and GAEmROit, Paris) 

The chief impressions gained from the papers are that • i) transport dif- 
jficulties fire common to most comitnes, 2) diseases of poultry are on the in¬ 
crease and pieventive measuievS are largely used in the United States and con- 
ttm‘nlal countiii s, and restrictions are enforced: 3) there is a general impro- 
vcmient in all coimtncs in the class of poultry kept and the industry is increasing 
in value, 4) schemes for the certifying of breeder’s farms, birds, hatcheries 
and methods of management are being adopted by the Canadian, American, 
New Zealand and other Governments with systems of inspection and registra¬ 
tion ; 5) Holland, Denmark and Cecho-Slovakia are giving special atten¬ 
tion to production and co-operative marketing. 

The following resolutiouH were adopted:— a) That it is desirable that avi¬ 
culture research institutes, similar to that described m the report of H. E* DaI/E 
of London, vShould be established in all countries, b) that it is desirable that the 
measures adopted by the Italian Government should be initiated everywhere 
where the need is felt, by means of the creation of avicultural Research Stations 
in existing agricnltural institutes; c) that it is desirable that uniform examina¬ 
tion rules should be fixed by international convention for the international and 
national egg trade ; d) 1) that the standards of the country of origin should 
be communicated to the rcvSpective federations and associations of all countries; 
2) that the various breeds to be judged at exhibitions should be defined with 
greater precision by measurements of different parts of the body and by a 
statement of size and weig ht, and to estabhsh a Committee (Reject¬ 
ed), 0) that an International Federation of Aviculture should be constituted 
(left to Societies); /) that the Ministries of Agriculture, railways and Customs 
ol the different counties should get into touch to arrange : 1) that a uniform 
tariff be fixed for the delivery and, return of exhibits; 2) that the documents 
4o accompany consignments should be simplified and standardised; 3) that 
the Custums formalities should be simplified; 4) that the Customs formalities 
should be carried out on exhibition premivses; 5) that the certificate of the 
•Committee and vetetinary officer should be accepted on teiurh for passing 
the frontier. 

In the section of hygiene and disease the following speakers took part: 
MM. Truces and Sxaud of the Pasteur Institute, Paris, Laneiiahchi and Sm %. 
of Bologna, Henepfe of Rotterdam, LRvnen of Belgium, of Paris, 

Panissm and Verge of Alfort, and Haring of California. The subjects 
included: vaccination against cholera, typhoid and diphtheria j tuberculosis 
by the method of intradermoreaction, the control of mycosis, mites> argasidae, 
and helminthidae. The ethnographic papers include: the CaMan breed 
(RossELL y Vila), the Chile breed, with blue eggs (CaSI^ELLO, Barcelona), ' 
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In section is inclndcd, lepoits on production in C/^echo-^Blovakia, I^iaiUH% 
Italy, England, Denmaik, United States, Holland, Spam, India, Kew Zealand 
and Burma 

All luteruationul Poulliy B^xhibition ^vas lic^ld HtinullaiUHmslv. (Rcrni^ tie 
Zootcchnio, Year 3, No. 7, Pans, 19-^^). 

I09P Egypt. International Geographical Congress, Cairo, April, 
1925 . — On the initiative of H. M TIIK KiNti or P'ovm* and under 1 he Pu 
sidency of S. Al)i,KV Pasha YKOUKK, the above Congress will meet in Cuiio, 
probably fiom the 2-12 April 1925 The prograninie includes Vlli sections, 
covering the various aspects of vScientific and conunercial geography, anti alst> 
agnculturc and irrigation, llie official languages of the CongU‘SS will be Aiabic, 
English, Italian and French. 

In addition to the Meetings, excursions will be arranged to Aswan, the (hilf 
of Sue/ and the Red Sea. Coniutncations should tie addreSvSed to the (k^ueral 
Secretary, Organisation Comiiuttee, Royal Geographicat Society of Egypb 
45 rae Cheikh Yoiissif, Cairo 

1095. United States. International Botanical Gon^res®, Ithica^ N. 

32 June to 1 July 1924 .—For infontiaiiou apply to the Secretary, Botankml 
Gardens, St Eouis, Missouri. 

1096 France! IV International Congress lot the Middle Ctasses, Paris, 
2-4 June 1924 . — Subjects dealt with at the CongressSocial duticvS of the 
intellectual world towards the imddte classes (Prof. Fi^riani, Milan); Profes¬ 
sional Internationalism and internal affairs (Schwieox^and, Vienna), Means 
for the development and improvement of the middle class peasants (Vuignier, 
Palis), The peasants and agrarian reform in Czecho-Slovakia (ViskoVvSkv, 
Prague), Housing problems of tlte middle classes (Manoieescu, Bucharest). 
For information apply to M BuFOOTMKNTEEhE, 95 Avenue Kleber, Paris (ib). 

X097 Italy* Illi‘d Annual Meeting of the Sylva Mediterranea ** 
Florence^ 27-31 May, 1924 . — The International Foiestry Eeague for Medi¬ 
terranean Countries was formed with a view to the study of sylvicultural 
problems in the Mediterranean coastal regions At tlxe Meeting the chief dis¬ 
cussions dealt with the reafforestation of calcareous districts The following 
papers were read: — On the planting of certain exotic 'resinouvs tn^os on cal- 
careortS lands (I^ickEE) ; Reafforestation in Sardinia fAi,hiC(VRFtTi) ; llic xv- 
atorestation of mountain areas according to botanical distribution {(bJiNUUi) , 
Chaxactetiaftics of sylviculture in the Mediterranean regions {MKKi*:ni)T) , idi 
ruination of undergrowth and leaiTotestation in arid zones (Pavaki) , UtNilh* 
restation of Monte Cesane near Urbino (Ferrari). 

Visits were made to the reaflorested districts on Mtmle Morello neat Mor- 
ence, the pine forests of Duke Salvkti at Migliarino, near Fisa, and also to the 
forest of Vallombrosa, formerly tlio headquarters of the Scltoo! of Forestry. 

For information apply to pfbf. Favari, R. Istiiuto vSuperiore Forestalc, 
Florence 

1098 Xuteruatioual Refrigeration Conference, Rome, Spriugf 1927 ^ 

1099, Poland. XIII. International Agricultural pongresa, Warsaw# 
— At the International Commission of Agriculture, Paris, Jtdy, 19^4* 
it was decided at the suggestion of Dr EFTosiaWSK!!, supported by Broi Alue 
(Italy) that the next Congress should be held at pm^ablyteSeptemblr, 
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The otgaiiisatioii will be artanged by the same Commission which tiiet 
in l^mdon at the Ministry of Agricultuie 

r roo Germany, Colonial Congress in Berlin, 17-18th September, 1924, 
— The work of the past 40 yeats was discuSvSed being divided into si 3 C sections: 

; i-conouiiCvS; tropical medicine and hygiene , miasions, schools and 
conmmnaj problems, colonisation, geogiaphy and ethnology and natural 
M'ienres. lion Piesident, Archduke Adolph Prederic of Mecklenburg, Presi- 
ihiit, 1)1 Seit/, President of the Oeinuiii Colonial Society 

T!t>i Argentine. Historical-Geographical Congress in Buenos Aires, 
12 October, 1924. — This Congiess was held in coiijimction with an eKhibitioii 
of label aton and scholastic equipment, litographic apparatus, radiography, 
photoguiphy, etc Tlic Congiess and l^xhibition were under the patronage of 
the President oi the Republic and the Ministt}?- of Education for Argentina 
P'or inloimation ajiply to Ihe Becietary of the Congress, Calle Reconquista, 
Buenos AircvS 

iioz, Brassilian Congress concerning Oleaginous Products, Fats 
and Resins. Rio de Janeiro, 7-12 September, 1924, — The “Sociedade Bra- 
sileira de Chiiniea 1ms supjx>rted this Congress, to encourage scientific and in¬ 
dustrial progress in reference to oil pioducts, fats, waxes, resins and other sub¬ 
stances of native origin The Congress was under the patronage of the Ministry 
of Agrioutture, l>r Miguel Calmon, of the above Society and of the Club de 
Ihigenharia There were three sections' x) {AgncuUtm) Agnculture in the 
Slatt*, botanical classi&ation, cultivation, soils, matniies, climates, cost of pro¬ 
duction, yield, export, import, injurious insects, unproved methods, leconomic 
and scientific improvements, profits 2 ) {Smniific) Formation of fats in plants, 
classification of oil plants, percentage of oil products in plants, Brazilian veg¬ 
etable oils from the chemical and pharmaceutical standpoint, digestibility, 
extraction, refining, waxmg and elimmation of odours from fats, waxes and 
re>sms, adulteration and fraud, systematic and chemical analyses, classification 
and terminology, oils as foods, fuel and lubricants, biological study of vegetable 
fats; 3 ) {Industrial and commercial) Fats, waxes and glycerine, soaps, etc 
itudy and preparation of raw materials, extraction, refining, elimination of 
odours, oil ptoduots as feeds, medicines, fuel axid lubricants* Oil cakes for stock 
the utili^tion of fats, waxes and resms in the various Industries, value of 
castor oil by-^products, machinery m Brazil, advantages and disadvantages 
of gas, petrol, electricity etc., in industry, organisation of industrial work, 
hygiene, hydrogenation of vegetable oils, classification of products from the 
commercial and industrial standpoint, legislation, agriculture, industry and 
trade in Braril, standardfeation of industry insurance of factories for lin- 
tars, oil cake, flour, soap, glycerine, stearine, etc.; export and import tari:@s, 
transport aind its improvement, protective tariffs, standardisation of transport 
home and foreign; advertisement, economic classification of w^xes, 
and fats ’ > . . 

Contemporaneously with the Congress a Machinery Eribiibitaou ‘wm hdd* 
J 103 . Spain. XVth Foresiry Congress in ~ W**/ 

portant conclusions have been arrived at respecting riie protection, of 
forests. A Forest Commission was nominated and ^powered to iftke.iiie 
ceisary steps to carry out the improvements. Tflese dejcjrions^^iw tead ' 
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to txseM legislative and tectoical measures, for lUvStance : a) nalionn! terriiorr 
might be divided amongst the famiers as forests and pasture ; b) the forest 
zone should include all terriioiy which cannot be permanenily and iH^ononiicallr 
cultivated, but which may be sail able for wooilland areas. 

At present the first ie<|unement is to make a full list of the ptc»lected 
woodlands, in which should be included all lertiiory alteady maiked for af 
foresiation, as stated in Art. 1 of the Dinm^e, 24ih Jums 1008. The catalogue 
should specify Ihe water basins, beginning with the most important AH such 
territory should be under the control of the foiestry adnunistrullon, with tlic 
object of obtaining and keeping up a good <{uality bland. It is iiupoiiant to 
reserve a sufficient area of coppice land, also to reserve as much land as poanihlc 
for pastures, to allow of the upkeep of stock in a given locality. Any other 
aieas of such public territory should be tCvSetved for tire ** Ente propkdario ** 
so that it may be turned to the best aceoimt by the State, which is responsible 
for forest protection and for the supply of wood in the country. Mter the 
lapse of fifty years, reafforevStation should have been carried out to the easitent 
of 1 million hectares. 

The inclusion of territory in the aforesaid catalogue tends to bring such 
territory tmder public control, and in case of expropriation of a proprietor who 
not being willing to accept the given terms, offers means of meeting the diffi¬ 
culty. The cost of reafforestation will eventually be met by the " Ente pio** 
pietario” by means of aredmbouraement, To facilitate the execution of 
further improvements, it is proposed by the " Director General de Agdcultura 
y Montes ** to establish a “ Caja Forestal Central with an ade(|uatc fund, to 
deal with the existing situation in a satisfactory manner, (Espa^a Forestat, 
Year X, No, 98 1924), 

1104. United States* Forest Service Research Conference, Madison, 
Wionsin.-*- At this Congress held recently three general subjects were considered: 
^ x) re*search results in the study of forest fires, their control, prevention and 
prediction, a) the technique of measuring and estimating the growth and yield 

^ of timber of various types under the widely varying forest conditions in the dif- 
torent sections of the country, 3) the standards of forest practice for the various 
regions, which are necessary to keep forest lands productive. Tliis subject 
was considered from two standpoints, representing different levels of attain¬ 
ment ; aj the minimum requirements in forest practice wliich are necessary 
to prevent forest devastation; b) desirable forestry practice, a stnudarrl iioir 
prevaihng on the National Forests because of their being under ilw ccmtrol 
of the Forest Service. {Science, Vol lylX, No. 1539, June, 1924), 

1105. Second National Symposium of Colloids, Chicago, 18*21 June 
1924. — The 1925 the Congress will be held at the University of Minnesota. 

1106 Meeting ot the American Society for Advancement of Science, 
23 December 1924 to 3 January, 1925 at Washington, D. G, 

1 x 07 XX Meeting of the American Society of Horticultural Sdence. 
Cincinnati) 27-29 December, 1924. 

' 1108 . XXXIX Meeting of the American Chemical Society, Washingon, 
19»*21, November, 1924* 

1109 . France* Congr^ of the Federal Vlnegrowei:^ Asi^Ndkition, Di|oiit 
IB^19th Jntte,^ 19^4,* The chief decisious t|iJken iueluited a protest agiJmt 
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the easterns tegolatiom in force between France and Tunis and between Tu¬ 
nisia and Algeria; equal protection of agriculture and industries, and the in¬ 
crease of protection against foreign wines ; rigorous application of regulations 
concerning wines sold without guarantee of origin, authorisation of the Ministry 
of Agriculture, similar to that of the Board of Trade, for claiming additional 
taxovS, sugaring of wines up to the maxiinuin of 250 kg per hectolitre, suppres* 
sion of vsugatiiig in the cuvSe of secondary wines and those of inferior quahty 

It 10. Potato Congress, Limoges, 6th June, 1924. —Subjects discuss¬ 
ed :— Methods of increavSing 3ueld (Hh^Tib^r, Iiistitut National Agionomique); 
Methods of improving the potato trade, selection, packing, marketing (Poej^r) ; 
Improvements earned out in Holland on creasing and selection, and the support 
of the Dutch Government (SevensIER, Agricultural adviser, Holland), Im¬ 
proved varieties of tubers (Moi'l'EI, Vilinorin establishment), Causes of degene¬ 
ration of potatoes (FoEX, Director of the Phytopathological Station at Paris), 
Methods of seed selection (BtreoMET, School of Agriculture, Grignon); Di¬ 
seases of potatocvS and cupnc treatement (PRON, Iiistitut National Agronomi- 
que), Damage caused by Doryphora (FEYIEAU) ; Control of Doryphora) 
(Bacon, Director of the Agricultural Service of Dordogne); Cultivation of out 
of season potatoes (Bussard, Asst Director of the Seed Station, Paris), Large 
scale conservation of potatoes (DESSAEES, Director of the Agricultural Service, 
Haute-Vienne); Cold Storage of potatoes (SiOMjVNN) , The drying of tubers 
(LEmonnier) ; On the starch of potatoes (NoFIin) , Improvement of imple¬ 
ments for manual work (Coupan) 

ItII. Gongr 6 s des ^tangs, Paris, 14-15 February, 1924. — Under the 
umpires of the Paris-Orleans Pailway, interest has been aroused in the pio- 
ductivity of te lish ponds of Sologne. At the Congress, Prof. Rouee made an 
interesting communication respecting the progress effected m the breeding 
of carp. M. GAl^noiS, Conservateur des Faux et Forits, has expenmented on 
the breeding at Hmes of indigenous carp Prof. LEGER discussed the feeding 
of pond-fish in relation to yield, and the classification of ponds according to 
the quantity of plankton contained per cubic metre M. Gxjenauo dealt with 
production from the standpoint of railway transport, (Comptes rendus des 
$Mnm de VAcaddmie d^AgrimUure de ^France, Vol X, No. 17). 

1112. Cider Week in France, May, 1923, — Report of M, LiNBEt 
at the meeting held on the 2nd Aprfl, 19^24* Congress was divided into 
four sections; x) pomology, upkeep of orchards, new plantations, adaptation 
of apple trees according to district, diseases and pests; 2) quality of ciders, 
improvement, selection of ferments, use of low temperatures, concentration 
of musts, clarification of cider, control, etc ; 3) industries other than cider, 
such as alcohol and vinegar manufacture; 4) legislation respecting ordinaiy 
and concentrated cider, place of origin, transport and trade in ciders and perry. 
{Compics rendus des stances de VAcadimU d*Agriculture de France, Vol, X, 
No. 12, 1924). 

1113. Report of the Illrd Congress of the Cheinical Industry held 
at Faris^ 21-26 October 1923, (SOfes), —- For information apply to the 

de Chimie Industrielle, rue de Mathurins, Paris (8). 

IXX 4 . Decisions of the Stock Breeding Congress In France relative to 
Herdboote of French Breeds t Paris, 7*8 May, 1924* — Under the au^es 
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of the Sociae natioiiale crKucourageiiicut Agrieoie of ilie agricultural 
tiicts, and the French stock-breeding headquarters. The |>ublicatlon includes r 
hifiloiy of pedigree bookB» by Dkchambki^j tides oi organisation and upkeep 
of herdbooks, by VoiTKT^UER: examples of ntodetn ludhods of recording 
brcfcds, by 1 /A 1 %axt» , identification of stock and control of oiTspriiig, by PuKVOt 
and bBROV A tiionograplx has been protluced, price 30 francs, and is soki by 
the Soci6td, 51 Avenue de V 0 p 6 vi, Paris (51). 

1115. Fat Stock Show at AntananarlvOt 17-23 September, 1923* 

The following okisses of animals weii‘ included: solipede animals ; butchers 
beasts , fat cattle ; bulls and cows of milk txreeds , fat pigs and pigs for breeding , 
|x>ultiy. The horse show is divided into sections t Class i : stalH<ms and adult 
mares of three years and over, for saddle and draft purposes, divided into 3 
groups, a) pomes up to 1.45 metres; b) horses from 145 to 1,50 metres; c) horses 
of i 50 metres and over Class 2 consisted of a competition for crossbreds 
from native maiCvS and Breton stallions, Class 3 was reserved for a^es.^ The 
butchers’ beasts included the so-called “ boeufe d’herbe namdy 
fattened entirely on natural pasture. Class 3 included fat oEin ol > 

de fosse ” type, that is those fattened in a ^on&ned area and given suppletnentery 
feed, vSlock thus treated fetch double the price of tliose fed on grass. Figs 
were divided into three classes: fattened; sows; boars. 

, Ihill details have been published by M. GEOEEROV in the Bulletin Econo- 
miqm de Madagascar,, Fari^ 2-4, 19^3, 

1116 Scottish Cattle Breeding Conference, Edinburgh, 7-12, 
July, 1924. -- The subjects discussed were: Origin of cattle (Prof. J. Cossar 
Bwart, University of Edinburgh); Notes on the history of stock breeditig 


and the formation of breeds (Frof Jas. Wii/SON, Dublin), Relation between 
genetics and pt^^cticai cattle breedh^ (E N. Wentworth, Director of Amiour’s 
JiWstock Bureau, Cjbkago); Genetics of cattle inheritance (Dr. D. J. Coi^k, 
of Ani|nal Husbandly Division of the U. S. Bureau of Aniniai induHlry); 

, The ipherftanoe of Mack and red coal colour in cattle (M K, CAMPBEbn, Unl- 
; Iffinois), Inheritance in Scottish bleeds (Prof J. ScoTH^ Watson* 

^jhlver^ty of Edinburgh), The reproductive functions in the cow (j. Hammond# 
Nutrition Institute, Cambridge); The present state of mir knowledge 
/ ^ lea: In cattle (Dr. F. A, E. Crew, Director of the Animal Bu*e(liug Research 
!', / P«partaent, Edinburgh); Breeding by type, pedigree and progeny perfoitii* 
^(Br ’U. J. CohE) , Families and Ime breeding (Prof, J. SCOW WA^i'SoN), 
^'^‘fr^potency in character transmksbn (li JSl. Wentworth); On genetics 
/ '(Br. Raymond Feari;, Profeasot of Vital >Statistics, Jolm Hopkins Unlyetmty, 
Baltimore); Shorthorn breeding in America (W. A CoaiEh, I%ld ReprestU'* 
tarive, American Shorthorn Breedeis Association); Interpretation of mEk 
records |H G Sanders, Cambridge); The need for a gnifonn system of stat- 
' ing milk and butter fat (J. Mackintosh, National Institute tmt Research in- 
Dairying, Reading); Inbreeding and outbreeding (Dr. D J, C<RfE) ; Fallade^ 


m cattk breeding (Beof.. J. Cossar Ewart) ; aaoitli0m bre^g problems 
^ R Mcearw, NAemoot, Estates, Rumblk^ Bri%e,, Seotitt^);' Rrc^leo#' 
iri breeding,'selection, breed 

^ 
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records of bulls (J. Mackintosh) ; Tbe development of tbe udder in tbe cow 
(J. Hammonp) ; SympOvSiuni on cattle hybridisation (B. S Hamer, Chief 
of Cattle Division, Deparlineiit of Agriculture, Canada) , E:ffect of fairs and 
markets in detemnnaling cattle types (E N. Wentworth) ; Revie of cattle 
breeding experiments (Craves, Coee, Cowan and Yai>p). The outlook for 
constructive cattle breeding (Dr E J Coi^E) ; Perpetuating a great family of 
Jerseys (Prof H Van Pet.t, Iowa), Vigour in cattle (H G REGNart, Albury); 
Cattle situation and prOvSpects in the British Empire and various countries 
(Dr. I^ W. Shanahan, Eondon School of BvConomics) Review of the cattle 
situation in the chief cattle countricvS of the world [Farmer and Stock-Breeder, 
Vol. XXXVll, Ko. 1813, June, uyi^) 

my, Mycological Conference, London. — A conference of myco¬ 
logists organised by the Imperial Bureau of Mycology, was held m Eondon 
during the first week o£ July, 2924 The subjects discussed were :— i) ac¬ 
tivities and orgamsstion of the Bureau , 2) publications of the Bureau ; 3) co¬ 
ordination of investigations on fungicides, 4) plant diseases, survey in the 
Empire ; 5) standardisation of popular and scientific nomenclature in plant 
pathology ; 6) encouragement of industrial enterprise in the investigation of 
plant diseases, 7) diseases of tropical crops; 8) influence of soil conditions 
on plant divseases; 9) practical application of the results of mycological in¬ 
vestigations. 

It was resolved to recommend that a similar conference be held in five 
years* time. [Tropical A$nculturkt, Vol I, 9, Trinidad, 1924). 

XI 18 Meeting of the British Association« Toronto, August, 1924* 
IX 19 * First Plant Breeders Conference, India, 14 April, 1924. — 
The Conference was held at the College of Agriculture, Poona, under the Pre¬ 
sidency of Dr. W. Burns It was decided to hold the Conference each year 
and Ihe next will take place at Surat 

xxao. Italy. National Congress of Chemical Industry, Milan, 13-18 
April,1924« — In the section of Agricultural Chemistry, Agricultural Industries 
and Poods, the following subjects were discussed : Vinification of ** barbaresco 
with selected ferments (Dr. MENSIO, Canelli); Problems of alcoholic fermenta¬ 
tion according to recent research on alcoholic zymases (Prof. Paris, Perugia); 
Italian turpentine (Prof. Paeajczo, Florence); Factors influencing alkaloid 
produdiem in plants (Dr. Ravenna, Pisa); Contributions to soil sterilisation 
(Dr. G*. ROSSI, Milan); Concentration of tomato juice in vacuo (Prof. Monte, 
Turin); The new De Vecchis method for sugar manufacture (Dr, Sani, 
Rome); The action of ultra-violet rays on alcoholic fermentation and 
on yeast (Dr. Pa 2H, Rome); Calcium sulphate refuse as a substitute for straw 
litter in stalls (Prof. MiXESE, Torino) ; Ammonia synthesis (G. Ceaiide, Paris) ; 
Old and new fertilisers (Prof. MENoaa:i, Milan); Production and consumption 
of fertBisers in Italy (Moranxh, Iriacenza) ; Directions for fettiHsing land 
(PIIAT03U0NG0, Milan), The synthetic ammonia industry in Italy (BahsER,. 
Novara). X^ucite as a fertiliser and methods foi the use of leucite as a source 
of aluminium potassium silicate (BiANC, Rome); Possibility of obtaining po¬ 
tassium from volcanic rocks in Italy (G. Rossi, Rome). 

Pot information apply to the ^cretary of the Society di Chim<^ In- 
dustriale*^ Via San Paolo, 10, Milan. 

17 ~ in$h 
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1121: Stock Breoditig Congress, Rome, 17-18 Match, 1924 * — Subjects 
discussed; Prepatatiou for improvement of Italian breeds of sheep (RoMoUvTri); 
It IS proposed to give attention to pasture lauds, sheep-ntns, technical in¬ 
struction of shepherds, piophylactic mcasiues rcspeciing diseases, xiud the 
adoption of a scheme for bleeding and selection; elassificution of wool ui 
Italy (Sansoni) ; classilicalion is considered necessary in the interests of the 
trade. Production and trade in sheep-cheese (DKn OrahdH). A decree lias 
been issued stating that a uniform iimtking be adopted throughout the kingdom 
for cheese made from sheeps* milk; distinctive marks may he used by manulac* 
turets. The '' Knte ** has the legal right to contnd such chetsse proviiled 
that such control is earned out by (|ualified persons unconnected with the 
Ente 

The Congress laid stress on the advisability of founding a National lnsti*» 
tute of Breeding 

It22. XII Meeting of the Italian Society for the Advancement 
of Science, Naples, 28 April -3 May, 1924 . — For information apply to 
Istltuto di Fisica della R. University, Via Antonio Tari, No, 3, Naples. 

1123. National Convention for Legislation on the Water Supply 
in Italy* Milan, 24 October, 1924 . — Subjects discussed: Systems of water 
supply , lakes and artificial rcvsetvoirs ; drainage, irrigation and drinking waters; 
hydraulic power, internal navigation, 

1124 Russia. Conference of Trusts for Exportation of Timber. — 
Before the war the timber trade of Russia, including Finland, amounted to 
32 % of the world's production This has now been reduced to 6-7%, It 
is hoped in the future to restore the industry to its pre-war status, T!ie Con¬ 
ference arrived at the following conclusions; a) necessity to increase exports; 
5 ) necessity of more capital for the timber trade; c) necessity of regulation of 
production with a view to decrease of cost, d) necessity to establish a group 
of brokers who will be held responsible for the control of exports, in older to 
avoid any false use of trade marks , e) necessity to establish an order concerning 
the export of timber from the northern areas 

These measures should tend to stabilise the trade, and should be acceptable 
in Central Europe. In this way, Norway, Sweden, Finland and Russia would 
control more than 50 % of the world’s export, and more than 60 % in hjurope, 
and the adoption of such measures would enable reasonable prices to be main- 
’tained. (JlaconpMHmjieKHoc nojio, Nos. 3-4, p. 7-8, 1924), 

M^MUUo'ns^ Fmrs and Shows. 

1125 Intemational Exhibition of Dairy Machinery and 
tors, Buenos Aires, 1 September, 1924 . 

1120 International Exhibition of Hydro-Electric Apparatus ; Gre¬ 
noble (France) May-October, 1925 . 

1127 International Fair iu the Dutch Indies, Bandoeng, 21 June- 
6 July, 1924 , 

1128. Ist Ofheial Colonial Fair, Antwerp, September, 1924 . 

1129 Agricultural and Stock Breeding Show, Lidges (Belgium), 
June, 1924 * held in connection with the Soci 4 t 4 Royale de Teat de la Belgique, 
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under ilie patronage of II. M ttie King, BntrievS were open to horses, cattle, 
pigs, dogs, poultry, ngricultutal products, Bowers, machinery, and implements. 

1130. 1st Commercial Fair, Ostend, (Belgium) 5*27 July, 1924 * 

II3t Exhibition of Electrical Appliances, Ghent (Belgium), July- 
September 1924 * 

113Z. National Exhibition, Nantes, May-October, 1924 * 

1133 Agricultural Exhibit at the British Empire Exhibition, 1924 * 
'Hiis exhibit is confined to research and education, and is an attempt to 
j iHiinijiizc* llie work of the rcvSearch institutions and laboratories in Great Brit¬ 
ain, It should be noted that these nivStitutions arc not necessarily under State 
contiol and ate fteqneiiily independent organisation.s with their own governing 
bodii'S, (]uite apart from the vSlate, and are the result of mdividual enterprivSe 
and support(.‘d by piivate means. The State, however, contributes to financial 
siip]K)rt and c^oHaliorates as far as pOvSSible (e g. Rothamsted Experimental 
Station). Thanks to the creation of the Development Fund under which a 
stint oi money i.s set aside annually by Parliament for the development of agri- 
<mliure and rural IndusirievS, reclamation and drainage of land, harbours and 
fisheries, the framing of a general policy of agricultural research, allotted to 
S|X‘<nnlly t^iuipped inslitutioUvS, has been facilitated and there are few agricul-* 
tural protileins wliieh are not receiving the closest attention as is also the training 
of research workers. The exhibits show the various branches of work covered. 

1. Sot/, — A variety of exhibits lelative to soil structure; three important 
phtiR'S of soil cultivation; the action of the plough on the furrow slicg; the me¬ 
chanism of the dynanionietcr, i* e., the recorder of the draw-bat pull, the speed 
of ploughing and the depth of ploughing. It is possible to calculate the differ¬ 
ences in power consumption brought about by diBerent soils and manures, and 
also the variations due to vshape of plough, speed of ploughing, etc 

2. Improvement of plants. — This includes plant breeding as applied to 
cereals, grasses, potatoes, and fruits, and also seed testing. For wheat breeding, 
special attention is given to the combination of a heavy yielding capacity, a 
good baking quality, and resistance to rust, and for improved varieties of 
oats, to hardiness and supeiior quality of grain and straw, high yield and early 
ripening, isolation of pure lines for hybridisation and inheritance of ear types* 
In the case of fruit trees, methods ate studied in control by means ofsclcc- 
riott and standardisation of the roots, effect of vStocks, etc 

3. "Diseases and insect pests and methods of control^ with special reference 
to wart disease of potatoes, silver leaf [Stermm pur pur cum), gooseberry mildew 
{Sphmrotheca mors-mae), worms, diseases of ixitatoes, tomato diseases and 
pests, eelworms, aphides and the tsetse fiy. 

4. Model allotment garden: the cropping of an ordinary xo rod allotment-, 

5. Machinery and implements: illustrating the mechanical power re¬ 
quired for field operations, the lay out of farm buildings and the use of electri¬ 
city on the farm. 

6. Ammal breeding, —' Sex-linked inheritance in poultry and in goats; 
improvement of sheep for production of wool and mutton, 

7. MUh production^ illustrating amongst other things;— the efect of exces-‘ 
sive acidity and alkalinity on the colour-producing properties of micro-organ- 
imns responsible fof the frequent discoloration of cheeses and the damage done 

— Agt* inh 
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by cheese mites and the means of control, a model dairy and the processes 
of cooling, bottling and pastemisation in operation 

8 Feeding of ammals; including metabolism e:si:periments on pigs and 
the energy requiieinents of ammals, the effect, of work, etc. 

g Dtseases of animals and their control, including bacterial diseases, braxy 
and dysentry investigations, virus diseases, tumours, parasitic diseases, effect 
of poisonous plants. 

lo Farm accounting; methods recommended to be employed. I'he 
charts illustrate the influence of prices on cereal growing and the influt*nco of 
the individual crop on the total arable area; how the size of the farm influences 
the nature of the business carried on, and the efflciency of organisation, 

Cmematograph films deahng with agricultural machinery, clean milk, sttgar 
beet and improved varieties of wheat, have been shown regularly 

1134 . National Exhibition, Toronto, 23 August -*8 September, 1924. 

1135. National Exhibition of Pure and Applied Chemistry, Turin, 
September-October, 1924. 

X 136 Exhibition of Inventions at the IVth Industrial Fair, Naples, 
16-30 September, 1924. For information apply to IV Fiera Canipionatia, Via 
degli Acquari, Naples and to “ Belegato della GaHeria delle Invenrioni ** A. 
Giambrocono, Via Medina, 78, Naples. 

1137 . National Exhibition of Typical Italian Wines, Casalmon- 
ferrato, 20 August-15 September, 1924. 

1138 Illrd Agricultural and Industrial Exhibition, Kqvno, Li-* 
thuania, 22 August-1 September, 1924. —Sections include stock, imple¬ 
ments, skins, and hides, textiles, chemicals, and foods. 

1139 . Xlth Butch Fair, Utrecht, 9-lS September^ 1924* 

Mtscellmeous. 

1 x 40 . International Cheese Convention- — A Congress caled 
to discuss matters concerning the fat content and terminology of 
At the World’s Bairy Congress at Washington, October, X 923 , views w^e ex¬ 
pressed by Denmark, Sweden, Norway, Holland and Switzierland but no ded<* 
sion was arrived at. On the proposal of Prof. Peter (Swit/.erland), it was de¬ 
cided to recommend the formation of an International Cominitiee lo co-ordinate 
the resolutions adopted by the various countric^s. At the request of Dr. BwAVma 
(Holland), several States were invited to nominate delegates for the develop¬ 
ment of this question. Bifferent views are held respecting the required percent¬ 
age of fat in cheese: America requires a minimum of 50 % on dry material; 
Switzerland a minimum of 45 %, while Holland considers 40 % suflxdent. 
Probably 45 % might be agreed upon. 

Nomenclature has caused considerable difficulty. At the World’s Dairy 
Congress it was proposed that names referring to specialties should be adopted 
only in eases Of real originality and imitation products should bear the name of 
the, country of manufacture. For example* '* Kmmenthal ’’ slaould refer foWy 
; .lio the g^uine Swi^ product, and Gpuda ” to the, gdmtoe Dufub»produtst 
arid"" Eoquefort ” to the Fr^ch cheese. Imitatte^sh<iufd named m foUowt: 
.FJ^iIandese ”, ” ^im K A 
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positioJi wa^ made by France, viz, the detemination of origin should be reserved 
solely for the gemiit^ products and all imitations should be given a nomenclature 
quite distinct from the original products, {Molkeret ZeiHmg^ Hildenheim, 
T May, X924), 

114T. The State Vineyards, in the Ehine Provinces. — The reno¬ 
vated vineyards in the Ehnie Valley are State property and are of great in¬ 
terest, vshowing the extent to which efforts have been concentrated on vnne 
production in the northern States These include: 

1) Rheingau, Hocliheim, Ftville, Eauental, Graftenberg, the ancient 
convent of Fberbach which collects the grapes of Steinberg, Marcibrunn and 
Ilaffenheim, the slopes of Rudesheim and the vineyards of Assmanhausen, 
an area of about 100 hectares. 

2) The IlevSvSe-Nassau Rlune, Nacknheim, Bodenheim, Nierstein, Op- 
penheim, Bingen, Budesheim, and Bergitrasse an area of about 50 hectares. 
The chief vintage station is situated at Mayence 

3) Valley of the Nahe, Niederhauseix (25 hectares) 

4) Valley of the Moselle and Sarre; vineyards of Avelsbach, (28 hectares) 
of Gkfen (14 ha,), of Serrig {30 ha) The central *'cantine^' is situated at 
Trier. M. Biron who has supplied the above information will shortly publish 
an article with illustrations, showing the characteristics of tliese vineyards, 
and the wines. {Le progr^s agncole $t vihcole, Year 41, No 27, 1924). 

1142 Heinrich Herz Association. — This association was founded at 
Hamburg, the birth place of the well-known physicist Prof. WonRR, Rector 
of the Hamburg University; and the aim of the Association is intermediary 
between scientific reseaich and practical application. 

1143. New German Dairy Periodical* — This is the outcome of a pre¬ 
vious publication issued by the Deutscher Milchwirtschafthcher Reichsverband 
which deals with investigations on the milk industry. Dr. W Grimmer, under 
Government direction, has initiated a new journal, the MilQhwhfischapUcher- 
fomh%ng$n (I. Springer, Berlin), which contains contributions from the leading 
investigators. 

1144. German Vine Growers and Insecticides. — With the present 
money values in Germany, vine growers, who in 1923 had to sell a large part 
of their products for corresponding paper money, found that in 1924 they lacked 
the means to purchase insecticides. As the Government did not allow them 
any assistence, the firm of E. Mairk of Darmstadt gave the vine growers credit 
at a low rate of interest un^til the vintage season at the end of October, and gave 
them adequate supplies of insecticide. 

1143. Agricultural Inspection in Brazil. — Director A. Torres, 
Service of Agncultutal Inspection, has published an article describing the Services 
under his charge. The chaptens include modifications subsequent to the 
terial Order, 1909-1922; economic situation in Brazil compared with other na¬ 
tions; agricultural inspection; Congress of agricultural inspectors; hundredth 
international exhibition ; yields, fertilisers and** manures; seeds aUd plants'; 
co-operation; credit; maps,; farming materials; collaboration of inspection 
vices with other services; foreign trade of each State; work of the ^ 

0I the inspection services; numerous figures and diagrams are 
id^ctors have to report on existing conditions and requhementS'tlmd^ 
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th.e cotmtry and should keep the central administration infomiedasto methods 
of cultivation, and yield and give advice to farmers. 

More Ulan 80 enquiries have already been dealt with on teclinical, economic 
and social questions, in a single municipality. 

InvevStigations have been made on cotton, sugar cane, coHe<% ntal/.e, beans, 
niat^, cocoa, coconut palm, carnauba, 'wheat, potaioea, etc. lu SeplemlH r «0^ r 
Braa^ilian inspectors held a Congress in Rio de Janeiro to discnsvS iinpro\i‘nient 
in the inspection service. As a means of estimating the yield, d.ata have iH‘en 
prepared to sho’w the commencement and the duration of harvest of the cliii i 
crops in Bradl It is shown that cofiee is harvested in April in Bpiiilo 
in Rio and Mnas Geraes in May, in San l^aolo and Goyax in June, in Paiunu in 
July, in San Paolo, Goyaz, Parana, Putayba, Pornaiubucu, Alagoas, Bahiu and 
Santa Catherina in August, and also in Caaia, in Septetnber the harv(‘St is 
ended in Parana but still continues in the other six Stales, and is only begun ling 
ill Acre, in October it is only taking place in Coarfb and Acre, and in Novi^mber 
in Acre alone. 

Sugar cane • in Para, Sergipe in January; in Fcbmary, nil; in Rio Chande 
do Sul in March and April; in Matto Grosso, Spitito vSanto, Rio de Janeiro, 
Rio Grande do Sul and MUias Geraes in May; in Piauliy, Spirito Santa, Rio 
de Janeiro, Mijias Geraes, Acte, San Paolo, Farand, Matto Grosso and (biyaz 
in June; July, as for June, with the addition of Maranao and X-tIo Grande 
do Norte, Santa Catherina and Rio Grande do Sul; August ended in Minas Gc- 
taes and Acre and begun in Ceai4; in September, begun in C&r4 ended in 
Pianhy, Parang, and Matto Grosso and begun in Pernambuco, Amazonas, 
Bahia, Allagoas, Parahyba; in 'October, ended in Rio Grande do Norte, Santa 
Catherina* Rio Grande do Sul and Matto Grosso and begun in Sergipe, in No¬ 
vember, ended in C6ar4, Spirito Santo, Rio do Janeiro, San Paolo, and begun 
in Par4; in Pecembet, Par4 and Sergipe. 

Rice, beans and maize are harvested throughout the year; ivheat in De¬ 
cember, January, and February in Patan4 and Santa Catherina, Mo QripSe 
do Sul and the State of San Paolo from September to November* ! 

The following are some of the products; brandy, alcohol, potatoes, 6mt4* 
cotton, sugar, wheat, rye, rice* wine, rubber, cacao, coconut, coffee, manioc 
flour, beans, maize and tobacco. 

The cultivated area occupies about 10 million hectares, TheappHcainni 
' of fertihsers is limited to the State of San Paolo on cofee planlatioiis and m 
Rio Grande do Sul in the case of rice. 

The water and mineral power of Brazil are immense, the latter including 
apatite, potassium nitrate, guano and calcareous deposits. Six fcctories are 
engaged ,In the manufacture of fertilisers from oil residues from *'xarqiie** 
dried) and from frozen products. Use is made of castor 
meal, bone ash, blood, horns, ash, lime, gypsum, superphos- 

'sfe fite Stations: —- ** Fazenda de Sementes^* (State ci Rio de 

to the law, No. 3^738,^ Jan*‘ 1913*^ 'Here th4 
seed s^ection work is carried out T&e Chemical Blanch of f he 
Iffinfetry had analyBed by the <md of rpzz* 107X sampfea of seed of various 
^ Hence, compatisons are posable with spade* Uom North Awsriea and 
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Europe. Brazilian maize, rice and leguminous seeds Ixave a high protein con¬ 
tent and ate somewhat low in nitrogen-free e3£ttacts. 

The inspection service has been entrusted with the preparation of agro- 
geological, agricultural, and forestry maps of Brazil, In the first place, economic 
maps arc being prepared; the Institute of Chemistry has already made analyses 
of j 02 \ soil samples in connection with this work, the composition of which 
samples is given in tabular form. 

The geographical ninp section has prepared agricultural maps for 15 States. 
Keport presented by Dr. Cai^mon nu Pin and Ai^mkda, Minister of 

Agriculture, Indiistiy and Commerce, lor A Tokjres, Jun Director of the Inspec¬ 
tion Service. (“‘Foniento agricola *\ Rio de Janetro, Imprensa Naoional^ p. 250, 
with maps and tables, 1924) 

iT4(), Cultivation of Wheat in the State of Bahia« Brazil. — Pto- 
greas has been made chichy in the municipality of Jacobina The Director of the 
** Molino Itiglez ** of Bahia has reported on the excellent quality of wheat pro¬ 
duced an the vStatc and its capacity for making good bread. {Fazenda modema, 
Year IX, Nos. 2-3, 192^), 

1147, Report of Sdentihe Botanic Expedition on the Amazon.— 
The expedition was accompanied by the well known scientist Gerard Ktxbi^man 
who made the following observations. The flora of the Amazon is very rich 
and intoresting, both from the botanical and practical standpoints Amongst 
the species found are included 70 varieties of fruit and oil seeds> from some of 
which the oil has been, extracted with exceptional facility. There were also 
found species of wax, resin and fibre plants. A superior type of jute was found 
which was durable and strong; also a variety wMch was tall strong, silky and 
with white fibres, similar to cotton, for which perhaps it might be substituted. 
A useful type of willow was also found. A species of straw was also abundant 
wMch has already been used for the making of hats in Brazil. Also, a great 
number of fibres of every description,' one of which would prove particularly 
suitable in the manufacture of furniture. Plants containing tannin were also 
found, one of which would supply a tincture useful in dying silk a fine grey 
colour. 

A species of Tamkio^^nos Kufzii (Cluuhnoogra) but which a smalkr size 
seed tl|an to known variety is used by to natives for theurapeutic purposes 
made aqueous extracts from the seed. A small species of I^gu* 
mlirosae is worth mention, a lucem which is easily cultivated, of rapid growth 
and high 3deld, not exacting as to soil, is of high nutritive value, and may be. 
used for silage or hay {Paiz^ 16 July, 192^). 

1148. Foundation of to Brazilian Botanical Soclaty 

BzaHUim de Botmim). The Society was formed in March 1924, in orto 
to' establish laboratories, a library, ^herbarium, etc. The teroporary h^^ad- 
quarters are at ma Santa Alexandrine 124, Rio de Janirixo. ^ 

Year IX* Nos. 2-3, 1924). " ' ' 

1^9, Preservation of Birds and Animals in 0 !^^-In. 

Journal of 4 rU md Sciences, Vol No. 5, is an intexoating on 

of adequate law ®tnd the enforcement of laws, teethe 3 

and aninnds, iti China in order that rfiany valuable 
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1150. New Agrkiilturai Review in the Far East. The ediUffinl 
board of the Eiagnaam Agricultural Review imblisk'dby the Caiiion Christ* 
ion College consists of vSix members, occupied resp<‘ctively with iigr(i‘nom\% 
aiiuiial liusbandry, clieuilstry, vSericiilUtre, liorlieiilliirc atal ogricnillural in¬ 
dustries. The Review is issued twice a year. Aninuil sii!»scnptic)ii dcfllars. 
CotTcspoiidaiice should be vSctit to the Kditor, Lia^iiaam Ai^rwuliithil i{epie'd\ 
Canton Christiati College, Canton, Cliina. 

J151. Present Conditions of Cotton Crowing in Egypt. » Aix^urd 
ing to the report of Eindi^mann and Co. of Drestlen, colh)n production lias dt'- 
creased in recent years. The. area has increased somewhat since the Wa.r, lad, 
only 6250000 kantars have been obtained, compared with 7 millions befbri^ 
the War. This may be attributed to exhaustion of tin* vSoil and to insect ]hosIs, 
particularly Gdechia qossypicUa, Tlietc is a tendency in Egypt to vStibslilutt* 
old species of SakellaridivS for other specicvS leSvS well adapted to existing <rom 
ditioas. 

There is some danger oE the loss of the Ivgyptiau monopoly of bakcHaridis 
owing to the American varieties. There is something to be sai<l UvS to tlic abam 
doniiient of Sakellaridis, but although the ((uality has decliiud and tin* yield 
has been reduced ^3 to 3 kantars ])er feddau, the sp(‘cies has not yet becut sa¬ 
tisfactorily replaced. In the Delta, Zagota and AvShmonni give about /f kantars 
and in Upper Egypt, 5 kantars. Under the circumstaiuws 'pcriiaps Huladlariclis 
niiglit be restored to its former position, as its comnicnial value is 30 % higher 
than the two above varieties. [D^r Tn)penpjlan:.or, Year 27, No. 2, 

1152, Cotton Growing in the Argentine and the Mexican States. - ■ 
In Argentina, an increase was olitaiiicd m r<)i7~i8. Previously average 
production was 2-3000 tons per amuixii from 2-3000 hectares; in ir)i7.nH how¬ 
ever, about 10 500 tons were obtained from about 12 000 heclates, and in the 
next two years this was extended to 13 000 hectares with a yield of :ii 000 tons; 
in 1920-21, 24000 hectares yielded x8ooo toms. 

In the Mexican States the area under cotton was 113 000 hectares, with ntn 
average yield of 269 kg. pet hectare. In Guatemala the yield is about <>25 kg 
per hectare, but is less in the following Departments, in decreasing order* %iii 
Marcos, Zacapa* Rctalhule.u, Suchitepeques:. In Paraguay the yiekl for the pi|/ 
sent year is estimated at 10 million kilograms. {Revis^a Rcondndca de Stm Sdt^ 
vaior, Year XI. No, 5, 1924). 

1x53. Cotton losses caused by hre in the United States* Ih 
United States Department of Agriculture, Bulleiiti 271, ‘WavShiuglon, 10^:3, 
it is stated that the system of placing ginneries below soil hwd has fK‘cii sliowii 
by experts to be a frequent cause of hres, due to static electricity, con- 

’ditions are essential in order to obtain high charges of static electricity, vi/*. 
dow-atmospheric humidity; dr3mess of cotton; inefficient ch\a.ning, A di^scrip- 
ion'is given of methods of prevention, which when adopted hav(‘ led to tlu' tv- 
duction of premiums by Insurance Companies. {fJAgronifmB Cohmmk, Year X, 
No. 77, X924). 

1154. Potash Output in the United States in 1923 . In 1923 the Unit* 
ed States produced 39 029 short tons of crude potash salts (20 215 tons of K^O). 
Oi this output; 32 245 tons of crude potash (17 982 tons of K/)) were produced 
^from mineral sources and 6775 tons of crude, potash (2233 tons of K^O) was 
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produced from organic sources. This output was made by eight companies 
opetatmg 12 plants. The quantity sold was 35 164 tons of crude potash 
(xq 281 tons of KgO), valued at $784 671. Imports of crude potash into the 
United States in X923 totalled 748 loi tons {209 581 tons of KaO)» valued at 
5 354 755 Of this amount, 712 441 tons of crude potash (X94 079 tons of 
K3O), valued at $r 062 475, were used mainly in the fertiliser industry. {Ch$m- 
ntry ani Industry, Vo\. 43, No 27, July, 1924). 

1x55, Metric System in the United States. — Prof. A. B Beauhonx 
h.is made n suggestion in favour of the extension of the metric system in the 
United SlatCvS, namely, that the Agricultural Experiment Stations plot their 
expenxnenlal fields in metres The transition is easy and involves no expense, 
since the melre is of the same order as the yard and as yields in kilograms per 
hectare correvSpond appioximately to pounds per acre {Science, Vol EIX, 
No. 1537, 

1156 State Dairy Bureau. — Inaugurated by decree dated 29 May, 1924. 

XI 57. United States Completion of Western Irrigation Scheme. — 
The completion of the Texas iirigation scheme on the Wichita Biver is reported. 
The reservoir, called Bake Kemp will have a capacity of 171 517 500 000 gal¬ 
lons of water; suiBcieiit for the inigation of xoo 000 acres of land in the Wichita 
Valley. Bake Kemp is the seventh largest artificial body of water in America. 
[Scientific American, July, 1924)* 

1158. Irrigation in Hawaii. — In the report of J. S. B. Praix (Chairman 
of the Second Annual Meeting of the Association of the Hawaiian Sugar Tech¬ 
nologists, (Honolulu, October, 1923}, allusion is made to the development of 
overhead irrigation is connection with sugar cane cultivation In this system, 
water is distributed by means of overhead pipes. The advantages claimed are 
that the amount of water is easily regulated; less water is required ; there is no 
loss by seepage from the channels; cultivation is more easily carried out and 
there is Jess weeding; watering can begin immediately after the harvest; 
there is a great sa'v^ing in labour; protection against fire is provided On the 
other hand, the ebst is heavy, amounting to |i 50-200 per acre. {International 
Su^ar Journal, Vol. XXVI, No. 306, 1924). 

1159. Chemical Eesearch activity in various parts of the World* 
~ ‘E. J. Crake, of the Ohio State University, Columbus, U S. A., has 

his data on Chemical Abstracts compiled from figures for xgi5-x9X7- 
i9tS-3t923. It may be noted that the United Slates still retains its lead, 
taken from Germany for the first time during the Wat. European countries 
have, however, recovered to a considerable extent, although the significant 
gdn in America has been confimied by Dr. J. C. lEvnsrE of Scotland at the 
New Haven Meeting of the American Chemical Society in 1923, when it was 
stated that ** the centre of chemistry has moved to America "’I 

It should be noted further that the British chemists have maintained a 
steady productivity and that France and Germany have recoverfd w^ from 
their considerably lowered percentages during the War. This applies to 
Belgium The recovery of Austria and Kussia has been slower. Japan is 
gaining in importance, Czecho-Slovakia and Poland, Koumania and China 
ate also showing chemical activity, {Industrial E^nginmmg Chemist^, Vot 
p. 54. Washington, 1924). , 
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1160. Rural Life to the United States. — " Kirg's Agiiniltninl 
Digest”, pp 157, Clayton, N J , 1923. giv'-'S infonnatioii itlalivi' to nual 
education of the white and black laccs, and country social conditions in the 
United States 

ii6r. United States. — The suiimicr ntiinher of 4 f;ruidinre 

makes a special feature of the woik of the Vllth Cicncrai Asseuit^ly of Iht* In 
teruatioual Institute of Agnculture held in May last and gives a mmmnty of 
the mote important results of the Session. An accoiiui is also givt'ii oi the 
Fourth International Soil Science Congress, which took place at the Instiliite 
immediately after the Meeting of the General Assembly and of wliitdi a 
leport was contained in the last number of this Review. Tliere arc in juldition 
articles dealing with special phases of the activities of the Institute and with 
the pioposal to form an International Organisation of Fanners' Associaitons, 
which IS closely associated with the name of Dr, Ernst I^aur* I^residcid of the 
Swiss Peasants* Umon, and was favourably received in discussions which look 
place m connection with the General Assembly of last May. 

The Summer or ** Rome " number of this publication, the organ of the 
World Agriculture Society (Amherst, Mass.), is as usual, admirably illuHtrated 
and, as will be gathered from the above, is of special interest to readers of the 
International Review of Agriculture, 

1162 Oil the Manufacture of Synthetic Ammonia In France- — 
In 1919 the French Government arranged with the Badische Anilin ** lor 
the manufacture of synthetic ammonia by the Haber process. The Senate 
suggested that a Society should be formed, composed of those interested in 
the matter, especially farmers, for the exploitation of tliis process. The Senate 
further exjxessed the desirability of making a contract with the ** Badischc 
Anilm " and the '' Oihee national iudUvStriel dc Tazote with a view to the ex¬ 
clusive iminufaclure of nitrogenous productvS and by-products. This measure 
was approved by the Chamber on 5 April, The Nitrogen Company has the 
power to adopt or dispose of any new method or patent, on approval of the 
Ministry of Public Works and Finance. 

TheSoaety of Chemical Industdes in France has formed a 
called Ammonia" for the production of synthetic anuuonia. FaetotIvS 
have already been started in the Dep«artments du Nord and it is the intention 
to open others in the valley of the Eolre, which is rich in coal slmta. The dnil v 
production ia estimated at 750 quintals. Three methods of muimfacluu au» 
adopted; Ci^atoi^'s process 5 HABfiJR's meUiod, modified; the (utalylic uutliud 
of [BulUHn d$ SocUt^ d$s AgnenUeurs dc France, Year No 

April, 1924). 

1163 National Bureau of Oocomenlation of Applied Ohemlslry. 

It has been decided to establish an Institute in I'lance to co-ordinate inioima 
tion and material ri&pecimg. pure chcnii&try, laboiatory and butinu t<[utp" 
ment, combustion, mcialluigy and mineralogy, organic industries, agmuomy 
and agricultural industries, economic organisation It is proposed that 
Bureau should possess a repertoire of — bibhogtapWes; schedules oi aiutlyse s; 

; chemical samplei^ j taw materials and mamtfactuting prcxlucta; 
; research archives; commercial notice^ and caWogucs. (theiuiu), j , 
tndu$tr%e, Match, 
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1x64. Uniform Classification of granulated and powdered Mate¬ 
rials, — A special conunissioix of standardisation based on the study of re¬ 
liable vSamplCvS of xnatetials has promulgated a senes of standards, expressed 
in simple ternivS which serve as a basis for measurement, in order to obtain 
unifonmty. In the Bulletin de la SocidtS d*encouragement, April 1924 (p 373). 
H. R. FniiW, of Boulogne-sui-Mer has based a uniform classification of gra- 
imlatecl and jxiwdered materials along iliese lines, and the Society has opened 
a discussion as to their practical application, 

H()5, On French Legislation dealing with Accidents incurred 
during Agricultural Work. — Mr Costk Forkx notes the lesponsibihty 
of the French Covet mueni in connection with such accidents {a) Certain en- 
ieiprivses aie consider<‘d mleniiediale between iiidUvStry and agnculture (bmler 
factories, sugar facioiies, etc) These may be considered from two aspects ; 
j) those connected with agricultural undertaking; 2) that the agricultural 
undertaking in question occupies the chief position in respect to the industry 
{h) AvS regards agricultural motois the law of 15th Dec. 1922 is applicable 
when: i) the motors are the properly of the agricultural undertaking; 
2) the said motors ate utilised for farm requirements, 3) the chief of the under¬ 
taking himself is subject to the regulations enforced (law of 15 December 1922). 

On the contrary, it is the law of the 30th of June 1899 which would apply 
in the case of a thresher and a subsoiKng plough hired by the proprietor, tn 
order to avoid any complications on the part of the proprietor, the insurance 
of the mechanics and the employees is essential. {Revm de VtltcuUure, Year 31, 
Vol. LX, No, 1563, Paris, 192^). 

XI66. Milk Production in France. — As a result of the enquiry made 
by the Ministry of Agriculture in 1924, the following data is available. 1921, 
106503550 hectolitres; 1922, 113276970 hi., 19-^3, 117038120 hi The 
differences between the years 1913 and 1923 are as follows:— 1913, 986 430 

111. as cattle food, 43 369 180 hb as butter and 14 589 430 hi as cheese; 1923, 
25 536 830 hi,, 38 972 450 hi. and 22 330 T70 hi. respectively. {Bullet%n de la 
Somiid dee A^ficulewts de France, $ 6 ,'^o 4, April, 1924) 

1167. GOntenary of Alcometry, France. — An interesting pamphlet 
has recently been issued by M J Bujardin, entitled Centenam de VAlcoo- 
mitrie et de VAhmhtc de Gay-Lussm, l^ur dvolutwn, pp. 60, 24, rue Pav^e, 
l^aria (4). The chapters include:— lustoiy of alcometxy; r^sum^ of the history 
of alcometry; biogiaphy of Gay-Lu&sac; report of the Chaptel on alcometry; 
report of Gay-Lussac on brandy; information on alcometry; correction 
tables and their applications; the alambics of Gay-Lnssac and of Salleron; 
official method of estimation. {Revue de Vitimllure, Year 31, Vol. LX, 
No. 1564, l^arjs, 1924}. 

lies Map showing the vine districts of France, — Under the direc¬ 
tion M, G CoxTANON (Inspecteur g^^al de la viticuliure), a coloured map 
has been published showing all the vine districts of France, with an accompany¬ 
ing list of the chief varieties grown The map measures 9 cm, x 1.20 metres and 
may be obtained from the Librairic H. Barrerj^, 21 rue du Bac, Paris. (I> 
progrds agneoU ei vUicole, Year 41, Vol. LXXXI, No. 24, June, 1924) 

1x69. The Forest Service in Indo-China. — The forest area oflndo^ ' 
China (Tonkin, Annam, Cambodia, Cochin-China, and Laos) covers 315 ooo 
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out of a total of 700 000 km The forest regions are divided into two seeitons ; 
reserved and protected. The first consists of forcvSt under Slate couirol and in¬ 
spected by the Service Forestier This extends over 1 800 000 hectares 
and consists of . i) foiests which cannot be exploited (to be coiisicka'ed laict) , 
2) forests, exploitable, but winch might be improved; forests, exploit able 
immediately Special concessions are made for the last section on ctnuiition 
that they are utilivSed within 20 to 30 yeaus. For this pur|K>se special sawmills 
have been set up in the forests (South Atmatu, Conchin-Clnna). 

In tlie protected area, tlie forester ns allowed to fell the lrei*s of the diu 
meter specified (excepting very rare sjXicies which it is forbidden to ttmch). 

The forest service stall consistwS of 180 hhiropcsans and nativ<^s. In 
addition to the central service, the sub-divisions of each region arc under the 
supervision of a chief inspector. 

The internal timber trade is very considerable lusulBcient is pttiduced 
in Tonkin and Coclun-Cbina to meet requirements. Tonkin inqxirts from 
N, Annam large quantities of Itm'' and ** gu while Cockm-China imports 
from South Annam and Cambodia exports 70 %. The export is insignificant 
and is limited to small quantities of wood for furniture, (A. Magnhin, Ixjs fo» 
rSts indocliinoises, Revue des Earn et ForHs, Vol Ko. 7, Fans, July, 

T924) 

1170. Stock Census in France, — According to the figures published 
in the Journal Offiael, 28 March, 1924* which refer to the year 1923, it will be 
noted that, compared with 1922 the number of horses has increased to alioui 
70 000 heed and the mules to 6 000 head; the aases have on tlie contrary 
decreased by 700 head, An increase of 173 000 head of cattle (134 000 cows 
and 29000 calves) is also reported. Comparisons are made with pte-War 
figures (1913) > for example, in Alsace-Torraine the cattle census in 1913 showed 
1:4 787 7x0 head, whilst in 1923 the number had deci^eased to 13 749 290 head. 

For sheep and pigs, an increase of X43 000 and 22x ooO head respectively 
is shown, 

X171, Great Britain, The Phytopathological Service of Enipwil 
and Wales, — Immediately before the War, in 19x4, there were two otgani-- 
sations engaged^ or destined to be engaged in the fight against plant peals and 
diseases a small body of Government officials under Hie Board of Agricultur<% 
whose main duties were to Edminister the Destructive Insects and Pests Act, 
and another Body of scientific workers paid from (yovemment funds, but imt 
Government ojficials, who were appointed to conduct research, investigation 
and advisory work throughout the country. The vServicc to-day consists of 
two main sections ; a) the official section uitachtal uiul controlled <iireetly by 
the Ministry of Agriculture (previously the Board of Agiioulture); 6) the aou- 
Ofificial section, distributed through the various Diiiversities, Agricultund 04 
leges and Research Institutes of the country, iiimncial provision for which conu^s 
from Government funds, but which is free fiom th<‘ detailed instnniions of the 
Mmistxy, and subject only to a certain amount of supervision to ensure effi¬ 
ciency. 

, The pests and diseases of forest trees for timber production ate dealt 
w^th by the Forestry Conmoission. 

Wd o^ial section is divided into three units1) the Falholb)^*al 
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I^aboratoty at Hatpendeii wliich has a amall entomological and mycological 
staff, 2) an administrative unit forming an integral part of the Horticultural 
division of the Ministry in lyondon, 3) the Ministry’s Inspectorate, about 30 
members of which have special qualifications with regard to plant pests and di¬ 
seases, although these oilficers are not exclusively employed on such matters. 

The iion-ofiicial side consists of: 1) the Phytopathological Research In¬ 
stitute attached to the Rothamsted Expenmait Station at Harpenden, and 
also scientific workers attached to specialised research stations such as the Long 
Ashton Fruit Station, Bristol, the Imperial College of Science, London; the 
Fruit Station at East Mailing, the Lea Valley Station, Cheshimt, the Depart¬ 
ment of Helminthology of the London School of Tropical Medicine, 2) the corps 
of advivSers consisting of an entomologist and a mycologist in each agricultural 
province, 14 in nuniber. 

The Government grants in aid of the work detailed under the two preceding 
sub-sections are administered by the research branch of the Ministry of Agri¬ 
culture. 

The advisers assist farmers and growers withm their respective provinces. 
They carry out experiments on the practical control of pests of local impoilance 
and render the results of their work available to the industry. They are assist¬ 
ed in this work by members of the county educational staff, such as the county 
agricultural organisers and the horticultural superintendents, and are engaged 
in research on fundamentals, e g the physiological action of insecticides and 
the nature of resistance and immunity to disease. 

The Pathological Laboratory at Harpenden has as its main function the 
provision of a scientific basis lor the Orders issued under the Destructive Insects 
and Pests Acts, and is responsible for other special work required in connection 
i«dth legislation of this type. Also it acts as the co-ordinating centre for the 
whole service. (J. C. F. Pryeb. and O. H. PEtHYEmoE, Journal of the Mimstry 
of AgfimUure, Vol. XXXI, No. 4, 1924). 

X172, The Eastern Countries Farmers^ Co-operative Associatioii, 
England. — This Association is an amalgamation of farmers numbering* 
about $000, the majority of whom reside in the Eastern counties of England, 
the driest of the British Isles. Owing to the increasing demand for seed 
of greater purity, higher germination and reliable strains, a valuable seed clean- 
’ fc® establishment situated at Ipswich, is in full working order under the direct¬ 
ion of this Association. The aim is to forward clean and reliable stocks from 
the British farmers to all parts of the world at the lowest possible cost The 
Association is prepared to grow by contract almost any seed and to sell at a 
very small margin of profit. 

A special feature of the seed cleaning is the magnetic dodder plant which 
has caused very wide interest (see The Jownal of the Ministry of AgfimUure, 
Vol. XXX, No 10, pp. 930-931. London, 1924) A new proems has been 
recently discovered by which the remdval of the laige seeded doddet frodt 

clover seed is easily effected. and should enable- the cleanet to remove 

mta mcemosa as easily and economically as he now removes Cmmttt * 

by the sieve method .., The seed is mixed with a magnetl<i;^powdet and 
'of this adheres to the rough coats of the dodder seeds titan 
, of the cloyer seeds. The seed 'is then pa^d under a ' 
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draws out the seeds beating suiEcieut of the powder to be uuigiieiically uttruci- 
ed By this means, not only can an absolute elhninatioii of dodder be iiuiiU 
but there are also removed, bioken seeds whose rough stufaees the |Mnvdei 
and rough coated weed seeds, chwer seed is then put Umnig!i a ptdishei 
to reinoW adhering powder ” This is said to be tlu' only Mtreessful method 
leinoviiig all cusmta from vSccds, 

The other machines foi cleaning and separating apply to (dovers, sninfottis, 
lucerne, rye giasscwS, lawn grasses, swedes and turnips, seed mistimes for tein 
porary and pennam^nt paslutes, marigolds, linseed, and the imtural grasses 
(e g Daciyh.^ glomeyaia, Phleuni pmtm$e, PesUwa, spp. Poa sjip., Aveun rittnm, 
Cynosums enstatm, Achillea milUpodnm, Poierittm sa^igunorba, ta/ionoa 
Intybtts), 

A few typical examples of machinery methods thus employed may f»e 
given'— Treatmg hard seedvS in clovers; leinoving Gemnium moUc from white 
clover; cleaning trefoil, before and after milling; method of elimiuaiing pos¬ 
sible errors when retailing seeds of similar characteristics. 

In connection witli the Seed Cleaning Establislunent are the cultivated 
seeds (chiefly of forage crops) and weed seeds plots, where practical tests are 
continually being made. 

7x75, The Fourth Annual Report of the Forestry Commis- 
sionors for the Year, states that during that the period lo 4(^3 acres 
were planted with about 18 000 000 trees, mostly conifers, at a 7 i average* 
cost of £7 per acre; this flgure included preparation of ground, draining, fenc¬ 
ing, planting, replacing blanks and weeding. The total land acquired during 
the four years amounts to 179 207 acres of which 121015 ate classified as plant- 
able I in addition tto 000 acres of Crown woods have been transferred in 1923 
from the Commissioners of Woods to the Forestry Oommii^oners, Two schools 
for training woodman have been estabUshed, also 143 ptots. 

The report contains a full account of resolutions passed at ®mplre 

Forestry Conference held in ^Canada In 19353. .Vot ^857. 

I^ndon, 19-24). 

1174. Carhonteatton of Seaweed as a Preliminary to the EictriWdloil 
of Iodine and PotassiumSalts, Report ol investigations made by H. M. 
Fuel Research Station. (J* C* JCwo, H. M. Stationery Office, London). 

7175. Water Power Resources of Canada. — The Walci P<vwtt 
Branch of the Canadian Department of the Interior h?is recently IsHited u n‘pot t 
dated February rst> 79524, which reviews the present ixisitiou of devi‘lopuu ni. 
Xu 79323^ there was an increase of more than a c^uarter of a milli<m liotM* jH)Wi t, 
I 0 d the hydraulic power installations of the couutiy now uggiegati' a t<UaI 
of 3 227 474 h. p. The toown available water powet from all souuh\s is compul- 
M at xt 253 000 h p. for conditions of ordinary flow, and at 32 ojh cjoo h, j> 

^ und^r a flow wHch can be depended upon for at least six montliB in the } car. 

estimate are of a conservative character, from esthmitions of existiug 
plant it is found that the average machinery mstaliation is 30 % greaU'r thmi 
th^ ^ rbonths^ flow at maxi m um power. It is of interest to note that tiun xi»t - 
Ing bstahatiqns cmnpnse2 4x1 701 h. p in central stations, for general 
distribution for ah purposes (average instaifetion about B350 h. p,} i 497 620 
^ K .p. In pulp and paper mills (eimlurive of 22 8735 ht p* purdtord by pulp iu?d 
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paper companies from central vStatiotis) , 318 093 h. p in mdnstries other than 
central stations and pulp and paper mills. 

'Llie toial installation for the Dominion averages 353 h p per 1000 of po- 
]#ulatiun, Canada thUvS ranking, amongst the countries of the world, third to 
Norway find Switicerlaud in llio per capita utilisation of water power. The re- 
poit exprcvSscvH the view that there is eveiy reason to e:spect a continued and 
rapid cUweh>pmcnt of water power. At the picsent tune there are actually 
ill process <)f construction, or in active prospect, hydio-electric plants aggre¬ 
gating 900 000 h. p. On a moderate estimate, the effective working increase 
will he at the rate of one million li p every 5 years, so that by the year 1940 
no leSvS than 7 million h. p should be developed The cost of the existing 
hivStallations represents a capilol outlay of more than 687 000 000 dollars, 
which in 15 years* time on the same basis of increase, will reach 500 000 000. 
[Nature, Vol, 113, No. 2848, May 31, 1924) 

1170 , Yield of Sesame, Rape, Hemp and Flax in India, 1923-24, — 
The vSesame yield is calculated at 431 000 tons from an area of 5 018 000 acres. 
From reports received from the various provinces and referring to about 99 % 
of the total area cultivated with rape, mustard and flax, it is seen that there is 
a duninulion of 4 % in the period 1923-1924, when compared with the previous 
year, for rape and mustard, and of about 13 % for flax {Indian Trade Journal, 
24 April and 29 May, 1924). « 

X177 Ex-German Territory in the Cameroons* — The Ministry of 
Colonial Affairs has suggested that former German territory should be sold 
by public auction and the proceeds used for reparation in British interests. 
{Kolonial Warte, 30 May, 1924).’ 

1178. Trade in e^t-German. Papua. — In New Guinea (ex-German), 
exports from 1919-21 show a decrease of copia of 49,8 %. cacao 43 75 % and 
an increase for exports of birds of Paradise, 35,3 %, of mother of pearl and 
tortoise hell, 550 %. An ienrease also of import of liquid fuel, 440 %, tobacco 
lOfl %t alcohol 130 %, food materials 26 % ; a decrease in the import of clothing 
of ,90.5 %, metals s.nd machinery of 57 % 

^ XI79, into Agricultural Methods in Italy. — The Min- 

of Natiohal' ISconomy is making enquiries respecting agricultural acti- 
throughout the Kingdom, in order to obtain the material necessary for 
the study df codification and direction of Italian agiiculture. 

XX80. New German Review on Stock Breeding and Biology* The 
first niunber was publislied in last May under the editorship of O. PabEV, 
Hetlin, of the Zeitschnjt jilr Tiermchtun§ und Zmh$timdsholog%e, under the di- 
rt'ctiou of KronaciiER, Hanover, assisted by well known scientists* 

u8i. Regional Forestry Maps of Italy. — The IK Geographical 
Congress in Italy held in Genoa on the initiative of the Pro Hontibus of tTdihe 
and Bolonia, has authorised the Comitato Geografico KazionaJe to nominate 
a sttb-Commission of specialists to prepare a plan for jbh^ execution of section 
maps apphcable to all Italy 

tiBa. The work of Agostino Bassi.A treatise will shortly be pub- 
hShed on the work of the well-known naturalist, the precursor of mod^ 
bacteriology and antiseptics, who has carried out work on silk cocoom, add on 
fungal contai^n as the specific agent of disease; on the designation of the chief 
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disinfectants both chemical and physical, and his conception of contagion re¬ 
lative to human diseavSe. 

1183. Turpentine in the Butch Indies* — In Stunatra at Atj<‘h 
are found vast stretches of Ptnus Mufcmu. The turpeutinc obtained from 
these trees is of high quality and investigations aie in progtCvSH to ivsi the ad¬ 
vantages of metods of extraction used in other countricH, {ik Indhihe ]\hf- 
mur, Year ^7, Nos. 12-17, ^ 9 H)> 

1184. Irrigation in Northern Peru* — Data are given by R 8 tai» 

PENBECK respecting the Rio Chicatua, which irrigates 3000 hei^taies, 

70 % of which is devoted to vsugar cane, and the retuaindet to ecdloti mul rice, 
In this area are foixiid the larger sugar factories of South Anietica. Tlie unit 
for irrigation Is i cub. metre of water per minute The distribution is carried 
out by a network of canals, the loss of watei by evaporation and leaching being 
estimated at about 32 % ; neverthelc.ss, the land becomes saturated. Atienipts 
have recently been made to ittilise subterranean water for irrigation. On the 
Hacienda Casa Grande, irrigation is needed in February and Mattdi. On an 
average, irrigation is used for 27 hectares of sugar cane or 32 ha of meadow ; 
in the months of September and December, irrigation is itsed over Jibe maat- 
imum area. {Zeiischnft d, Ge$. fUr Erdhunie^ Nos. 1-2, Berlin, 1924). 

1185. Potash and Superphosphates in Poland* — According to a 
report of the U. S* Commercial Attache at Wamaw, the Polish production of 
potash salts in 2:923 was 61 494 tons (46 082 tons in 1922), including 22 119 tons 
of kainit (2520 tons in 1922). The output of salt rose from 295 000 tons in 1922 
to 363 307 tons in 1923. There are 16 superphosphate factories and two more 
are being built, but only 12, employing 3000 workers, are producing. The out¬ 
put frqm 6 of these factories is said to be about 67 000 tons. (C^m$s^ry and 
Industry, Vol. 43, No. 27, July, 1924). 

1186. Bistillation of Wood In Russia. — This industry is tinder tiie 
control of the Nitro-Methyl Trust. According to the MsMl Rom, October rd, 
192^3# the Trust sold in July-August, 192^3, loqoo puds (r pml*w 16.5 Ig.) 
of acetic acid and 2300 pud of formaldehyde. The value of the prodteti 

ed to 9<5 coo gold roubles iw^the month of July and xio 000 in AugU^*: froru' 
August and September, 1923 the prices of this Trust have risen about 30 %. 

rra7. Suggeati<m for the Regulation of the Timber Eschange in 
Moscow^ — The necessity for establishing a commercial code which will safe- 
guard trade interests has been recognised in Russia. It has been proposc'd : 
41) to keep a fern control on the trade in timber; &) to classify the principal 
types of timber); c) to study the conditions proved best for timber production. 
It has been considered advisable to establivsh trade contracts; to stalriiise^ 
conditions of sale and purchase. The question of exchange demands ailentic^^ 
The ^fficuliy at present lies in the drawing up o! icclmical regulations resjA- 
ing timber, owing to the difficulties raised by producers who maintain that such 
regulations would hinder the timber trade On the contrary* the conditions 
now in force assist the industry, provided that all parties concerned ate fuHy 
aware of the conditions. Cases of disagreement could be referred to thft Court. 

states that the project is still incomplete and pohri^ offl ^the li¬ 
mits erf its application. He adds that the regulat&s w«re te the 

central mark^ of Mos< 5 ow, which has caused discontent 
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merchants. GiXtnER states howcTer/ that the Moscow trade represents 
30 % of the total, and adds that necessary modifications will be made in order 
to meet the varions conditions. 

1x88 Forest Concessions of the Russian Soviet. — Important 
concessions have been made as follows:— a) Volga-Caspian (Goyemments 
of Tsarystine, Samara and Astrakan) to the Volga-Caspilless, which possesses 
16 saw mills with 132 saws , b) Kama-tJralica, 12 miHion desiatmes, 13 200 000 
ha. in the region of the Urals to the Ivamanralbonmslrust, with 20 saws, 6 cel¬ 
lulose factories, 20 stores for wood fibre > c) Dima del Nord, 123 687 des of 
the Government of Vitebsk, Smolensk and Pskov, to the Dvinoliess, d) Bois 
c]n Noid 54 250 000 des. 111 the Region of 'White Sea, to the Severoliess and 
another 4 million des. for those connected with the Trust. The Trust possesses 
43 stores and mills including 25 sawmills with 109 saws of which 23 are m run¬ 
ning order, {hvicsiia, 20 Maich, 1924}. 

1189. Union Suisse des Paysans. — The annual report refers to the 
worlSr done by tliis Society in 1923. The Union consivSts of 52 sections with 
382 190 members, and is well supported by the Swiss Agricultural Associations. 
The permanent organisation is the Secretariat Suisse des Paysans, tmder the 
direction of Dr. K Uaxjr. 

Details of the course in accountancy held regiilarly at Brugg since ^921 
are given. During the summer and autumn, the accounts are examined and 
verified and at the close of the year the books ate sent to tbe Secretariat for 
control There are certain cases where the same accounts have been controlled 
thus for more than 20 years. 

1190. Feraonal luforrtiatioti.— ♦The death of Dr J. lyOEB in February 
last in Bermuda, has meant the loss of a valuable contributor to physiological 
and biological research. Bom at Mayen (Germany) in 1859, Br UoEb followed 
a course of studies at Berlin, Munidi and Strasburg, becoming later as^sfant 
in Physiology, first at the University of Wurtemburg (1886-88) and then , at 
the University of Strasburg (1888-90). This was followed by classical studies 
of mai&e biology at tlie Zoological Station, Naples, and later in the United 
States, being nominated in 1892 as Profeasor of Sfesperimcntal Physiology and 
Biology, at Chicago/ In 1902 he transferred to the University of California 
and in 19x0 was elected a member of the RotdkCcller Institute, For the last 
ten jears, bd® time has be<‘ii given exclusively to protein investigations Amonsgt 
other works published should be mentioned * Comparative Physiology of the 
Brain and Comparative Psychology (1900) ; Studies in General Physiology 
(1905) ; Dynamics of Living MatUr (X906) ; The Mechanistic Conception of 
Life (1912); Artificial Parthenogenesis and Fertilisation (x 9 ^ 3 ) J ^he Organisni, 
/ a Whole (1916); Forced Moifftmcnts, TVopisms and Animal Conduct( X9^B) ; 

^' 'ins and the Theory of Colloidal B^^iouT (i 922),, Nature Physico-clhimiqu^ ^ 
de xdg6neration (192^). 

i?rof. Albert PIESSE died on the loth May, X924 at ifeerlin-'^ltaetldorf 
His nan 4 j is closely associated with the Chemschm-’CmiraMaU, of which,he 
was fiditor, a publication wMch is wellknown for information concerning , 
branches of pure and applied chemistry. ,:fepeciaEy worth mentioningy,^ ^ 
‘Studies on ethers, perfumes and parl^icularly essences tosp,. 
etc* , ^ 
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• Br Norberto boRiWZ of I-'iunic, Councillor of State, has recently died at 
Sakburg lie w.is> formerly att.u’lu d to the “ katidwirtsichaftliche Chemisehe 
VersuchssUtiou ” at Viemii, and was then at the “ForsUiche Versudwan- 
htalt” (Forest E'qx'utueiit Statimi) at M,nKbiuim He is well known for Ins 
iuvefetiE:ati<jn« on niliof,pjn, and f<tr his " hytlttdjlon ’* for the trttitsp<jrt of 6sh 
whidi will shortly be patented. 

• Sit Jiuaes J. BoBitiK, lafely dovenmieiit Chi mist and fonuerly Director 
of tlio Royal Scottish Mnst'uni, ffiimlangh, ilini in June 1^24, at the age of 
feewuty-five years. lUmiitt 185^, Sir Jaiue* Domnidiaacoinptetedaswcccssfnl 
scientific life and eatly in his career was lunaitiatid Prd!e.s3or of Chemistry 
at Unmemiy College of Nnelh Wale'>, liungor 

• Dr WiBiani Janies BKau died on May 12, 102( at Ainlierst, Massadm- 

setts in his g2nd year lie Wris one of the eailiest students of lands-Agaasi* 
of Haarvatd College, l^or over 50 years he lud beeti a teacher of sekmee to t, 
at the University of Chicago and kter for 40 yeans he was Pii!ofe»or of Bofty 
at ttws Michigan Agficultur.d College. Atuougst other important works pu- 
bJShed may be meatioaod espc'clsUy, tlie two volmnt^. ott ^ " Grasses of 
Kortb America ". He is tecognisc'd a.s a pionneer 'tisw methods of 

scfiraitific education, and was the first Pierfdeni of the ^Sxdestf fttf the, Pro¬ 
motion of AgricullurRl Sdenoe, and Director of the Micfi^an State Forestry 
Commission* and Presidont of the Michigan State ^esidiiete' Assodation, 


and on mvtgMk mambtr ths Botanical Society of Ametica, tlie Auu>- 
timt. Sodtty and other scientific organisatimi*. 

JSr Oscar BJWWtenpf Berlin, Secretary of State since igoj, attndu'd 
teth&SlotanimdP»<m^ of the Univtr^iy of Breslau, aud Well hnown as a 


im rtnamt^ died at the hge of eigbtyftve yohm. 

*11^4 l^m^xnam. the cslebiated parWt^oiiliifft of the .thd 

teoeityi tite immtty de^iTeie of the of lifadlcine, 

metSi, ptestnted hy SiCiianas, i^istet ttf and of the 

of igieei^il £!»gi»0rti im jKtewsited the m44 

%■ Uft h i^d ilAft iJp«L h« hi« 


Jl^M&ttsdadhsniwysaf tNten rwMjg- 

tis atennfaotnre of llfj[ald sulphuric add utid of 

add by thn ooniatPproccss. 
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FOREWORD 


The index arranged alphabetically is divided into three sections : 
i) original articles; 2) agricultural intelligence; 3) plant diseases: 
I/ists of authors are also included. 

The index has been compiled by Miss M. T- Yeo 



I. - ORIGINAI, ARTICLES 


BrxjnbIvW, G • Improvement of Races of Agricultural Plants 

and Livestock and Modern Genetics. Page 523 

CaiusiMANN. Conditions for obtaining from the Bavarian Local 
Commission of Technology and Agriculture a Certificate of Re¬ 
cognition for Agiicultural Machmes and Implements . . » 583 

Ckrw, PAR. Sex Ratio and its Control. » 554 

DEPajRXMBN'r OP Agrictoxube, Morocco Stock Breeding in 

Morocco . . . .. . » 34 

Dorph PexerSEN, K How long do the Various Seed Species 

letain their Germination Power ?. >>283 

FasCBBR, H. The Problem of increasing Production in Fish¬ 
ponds by the Use of Chemical Fertihsers . >822 

Gmnka, C. D. • Difieient Types of Soil Formation and the das- 

sificalion of the Resulting Soils . » i 

Gubmares, J. S. : The Sugar Cane m Brazil. *302 

Hissink, D. J. . Notes on the Importance of the Measurement of 

Soil Aci^ty in Practical Agriculture. » 785 

H0W)KPI/ECSS, P. The Organisation of Agricultural Meteorology 

,; (Ecology) in Germany . *265 

I^XCHBNKO, D B and Ktobshopp, N : Seed Testing in Rus¬ 
sia . » 798 

Janot Janini, R. : Spanish Horses. » 57i 

Kedd, F. and Wbsx, C. . Functional Diseases of Apples in Cold 

Stort^e. *594 

KjnzBI,, W. : Abnormal Retention of Germination of Mustard 

Seed and Food Value of Mustard Seed Cake . *819 

Laur, E. : The Organisation of International Statistics based on 
the Results of Research carrii'd out with the Assistance of 

Agiicultural Book-keeping . » 587 

Markopp, L ‘ Vine Cultivation and the Wuie Industry of Jugo¬ 
slavia. . .... * 308 

Medina, I.. Cotton in Columbia. » 27 

MtTNBRAXl, 0 .: The Sub-Diviison of Individuals in Genetic Re- 

seaich . . • 22 

NbubauER, H. • The Utilisation of Seedlings in the Estimation of 

Soil Nutrients . 789 

Nikbas, H. : The Importance of Soil Iifeps for Agriculture . . #272 

POSKIN, A.: Forest Research m Belgium. #814 



















RIV 3 EKBA, F.: Cryptogamic Epidemics and the Environmental Fac¬ 
tors that determine them. 

Sah^jkaki:, F. : The Preparation of Hay by Means of Covered Silos 

of the Cremascan Type.. 

Wi^RNlCK, H. E.: Phenology and the Possibility of its Applica¬ 
tion to Agriculture... 

Wriem, C. : Fonnalism in Breeding of hive Stock and tlie Mo¬ 
dem Research on Heredity. 
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n — AGRICUI^TURAI, INTEI.I.IGENCE 


A) INDEX OP SUBJECTS. 


Abaca, sec Musa teMis . . 64, 65 


Abassii.see Orbigma Martiana 812 
Ahtes . 

A balsamea, Germina¬ 
tion Power. 286 

A. gmnd%s, m Belgium 8x7 
A Nordmanniana, in 
Russia.954 


Abuiilon. 

A. indimm, Wild Fibre 
Plant in S. Afiica .... 632 
A {Sida) Avicennas, Ret¬ 


ting value.716 

Abyssinia, Oil Plant.934 

Acacia : 

A. arabica, A. Catechu, 

A Senegal, Gum value in 

India.928 

A. giraffae, Drought Re¬ 
sistance in S. Africa ... 627 

Acacia spp.. Reafforesta¬ 
tion in S. Prance.106 

Acacia, False. In Belgium . . 8iy 

Acer: 

A. campestfe as Diving 

Support for Vine.558 

A campestre, A. mon- 
tams, A. platanoides, A. Pseur 
do Platarm, Timber value in 

the Caucasus.954 

Acidum huminicim’. For esti¬ 
mation of Humic Content in 
Mmeral Soils ....... 856 

Acorns: As Source of Alcohol 1012 
Adansoma digitata : (Baobab) 
Mixed with seeds of Senegal 
Groundnuts.638 


Adlay: see Con Lacryma-Jobi 

var mayuen .186 

Aesculus mdica ; Oil Value . . 73 

Africa: 

{a) East and Central 


Developments 

.... 258 

Forestry . . 

.... 108 

Joint E African Board 509 

legislation (Nyasaland) . 1053 

Silh. 

• . 414.992 

(6) North: 


Congress . . 

. ... 800 

Paper Plants 

• 543 . 544 

See also Abyssinia, Algena, 

Cyrenaica, Eritrea, 

Sudan, 

and Tunisia. 


(c) South: 


Acacta gtfajfae 

... 627 

Alcohol . , . 

. . . 1012 

Cotton .... 

. 61, 484 

Developments 

. 259,818 

Feeds .... 

• • • • 957 

Fibre Crops 

... 632 

Flax. 

.. 63,269 

Forestry .... 

.... 388 

Degislation . . 

• 764.765 

Docusts .... 

. . . . 303 

Maize .... 

49.348,904 

Pasture .... 

... • 55 

Soils. 

.. 321,845 

Tobacco. . . . 

.... 720 


(d) West: 

Coffee (Ivory Coast) . . 646 
Colonisation (Kameroons) 461 

Cotton.. $28, 919 

Forestry . . , 114,189, 382 
Groundnuts.638 


N. B, — Except for nutabers in italics which refer to pages of original artlcte, all 
anmbers refer to abstracts. 


























Legislation.219 

Oil Palm.636 


Afzelia quanzensis : In Kenya . 108 
A^ave . 

A, Cantula: 

111 Indo-China .... 365 
Standardisation Orders, 

Philippines.831 

A . Salmtana : 

As Source of Alcohol . , 832 

A Hsalana . 

Compared with Furcroea 

giganiea . 65 

Production in Mexico and 

other Countries .922 

Standardisation Orders, 

Philippines .831 

\'..Wild Types in S. Africa, 
Spinning Value ....... 632 

Agave spp : 

As Source of Alcohol. . 832 
Technological Observa¬ 
tions on Fibre. 7x7 

Agrosits : 

A alba. Germination 

Power. JSS4 

A, stolonifem, in High Al¬ 
titudes, in Italy.513 

Albia: 

For Protection of Sacks 

of Fertilisers.. . zt 

Alcohol. 

Alcometry in France . . 1167 
From Agme Cantula . . 365 
From Apples, Manufac¬ 
ture of Neutral Alcohol . . , 182 
, From Apples, Manufac¬ 
ture of Pomace Brandy . . 431 
Molasses for Motor Fuel 183 
Plants as Source of Al¬ 
cohol for Carburisation . , . 832 
Possible Sources in S. A- 


frica. 1012 

Power Alcohol, Distillery 

Mauritius' . ..256 

Production in Brazil... 8x2 
Production in New Gui¬ 
nea . n78 


Sorghum Alcohol. 

Variations in Content in 

Italian Grapes.711 

Alder. 

Distribuiu)u in Cauc«isus 95*1 
As vSupporls for Vines . 55H 
See also A Inns, 

AUuntes spp*, Oil Value .... O37 
Alfa: 

Paw Material for Pa|>er 


Mp.5^14 

Tunisian alfa.K33 

Value for Oil Containers 
and Presses compared with 

Coconut Fibre .1015 

Alfalfa: See Lucerne, 

Algeria . 

Alcohol . ..... 430 

Cork.H34 

Cotton .35S 

Education (Oenology) , 107S 

Feeds (Sheep).9B4 

Hydraulics.291 

Hygiene (Stock) .... 3^2 

Legislation.220, 761 

Methods of Cultivation . 699 

Milk.139 

Sericulture ...... 69B 


Almond: 

Bitterness, Factor for . . 340 
Alnus: 

A. glutinosa. As Vine 

Support . ... . S5B 

A. incana* Distribution 

in Caucasus. 054 

Alopecums praknsis ; 

Germination Power. , . ^§4 

In High Altitudes, Italy. 513 
Anacardium occidentaU : 

Intercalation with Coco¬ 
nuts, and Effect of Yield . . 635 

Oil Value.68, 633 

Anatomy and Ph^i^iology: 

[a) Cattle: 

Age and Pat Production 676 
Development of Dairy 
Cow. 398* 

































Birth, Weight and Giesta-* 

tioxi .980 

ilorse-rmnped Cattle . 134 

Mammary Gland, Accu- 
mulaiion and Rale of Milk 
Secreti<»n, Measurements of 


E. FriwSian Types.972 

Milk Pioduction and Fat 975 
Mill«: vSecretion, Eifect of 
Subcutaneous Injections . . 675 
Mdk vSecietion, Effect ot 

Underfeeding.138 

Normal Growth of Jersey 

Cow.- . . 399 

Placenta, Treatment of 

Retention .665 

Ribs, False.135 

Surface Area .... 132 
Twiiinmg in Relation to 

Milk Production.979 

Udder in Relation to Milk 

Production.677 

Udder, Incomplete Re¬ 
moval of Milk from .... 974 


Weight, estimated on Ba¬ 
sis of Circumference of Chest 569 

( 5 ) Horses * 

Grafting Interstitial 

Glands on Horses.566 

Weight in Relation to 
Speed.673 

(c) Pigs: 

Assimilation Mineral, and 

Growth m Swine.146 

Basal Metabolism of 

Growing Pig.. . 145 

Zoometry applied to, 
Swine.404 

(d) Poultry : 

Gizzard, Function of Grit 

in.69^ 

Intra-abdominal Laying 666 
Senescence of Domestic 
Fowls as measured by Decline 

in Egg Production.149 

Spurs of Hens ..... 151 
Weight Variation at Dif¬ 
ferent Ages ......... 989 


(e) Sheep : 

Sex in Sheep .... 686 

Weight of Lambs at 

Birth .144, 784 

(/) Various : 

Embryomc Development 
and Effect of Electrical High 

Frequency.' 576 

Food Values and Body 

Needs.567 

Gestation, Multiple, and 

Twins .968 

Gossypol, Physiological 

Effect of .396 

Growth Biological Study, 
with Special Reference to Do¬ 
mestic Animals .565 

Stock Types in E Congo 674 
Weight I/>ss durmg Trans¬ 
port of Animals .... 662 

Zoology, Economic, Pro¬ 
posed Investigations in U S 

A.781 

Zoometrical .Measure¬ 
ments .672 

Andropogon : 

A citmtus, Cultivation 
and Installation Tests in Sicily 649 
A rufusp Fodder Value, 


Brazil.962 

A sorghum: Varieties 
worth testing in Italy .... 617 

Anogestus laUfolia : 

Gum Value in India . . 928 

AnthisUria : On Grassland in S 

Africa. 55 

Anthomnthum odomfum : In 
High Altitudes in Italy . . 513 
AnthyllU Vulnevafia* 

Germination Power . . ^84 

In High Altitudes in It¬ 
aly .513 

Xntigua- Sugar Cane ..... 254 

Aptum graveolens ; Germination 
Power ...... ... 28s 

Aplooheitus tatipes* Hereditary 
Transmission ....... 12S 




























—. £0 — 


Apples * 

Alcohol, Neutial, from . 182 

Brandy from Pomace . 431 
Physiological Changes in 

Storage . 333 

Pollen Viability . . * . 605 

Supports for Vines m X- 

taly. 

See also Storage 
Apricot: 

Fertilising Agents , . . 555 

Afachis hypo^aea ' 


Adulteration of Senegal 
Groundnuts with Baobab 
Seeds ... . 638 

Feeding Experiments . £41 

Fertiliser Spray, Use of 
Groundnut Cake . . . . 406 

Nuts to the Pod, Correla¬ 
tion between Weight and 
Number , . . .... 603 

Argasidae' In Punjab (India) ii6 
Argentina. 

Dairying (Cheese) . , , 199 

Congress . * .... nor 

Cotton .1152 

Exhibition .1125 

Maize ... .... 348 

Meat.811 

Wool.462 

Jrutzda: On Grassland in S. 

Africa. 55 

Armenia: University founded . 768 

Aromatic Plants: Hose Per¬ 
fumes 465,719 

See also ISsbential Oils, 
JrUmma hrevifoha : Source of 

Santonin.376 

Artichoke: 

Globe* of the Roman 

Campagna.. 554 

Jerusalem, as Source of 

Alcohol . 832 

Artocafpus . 

A %nc%sa (Breadfruit): 
Cultivation and Food Value , 103 

A. zntegnfoha (JackTree) 
Intercalation with Coconuts 


and lillect on Yield nf I,a« 

tex . . . ^*35 

Arum italicmn As hoiufc of 

Alcohol . 

Ascans hmtbunmies^ 

Iniliuiia* I ,o\v Tiinpct - 

aiures .uid Disuifudniits on 
Vitality of liggvs ... . OiH 

Asclepias ertocttipu, PtnsunouH 
Ptoperties ......... 3H9 

Ash * As Vine Support..... ^>58 

Ass: 

Spanish 'i'ypes .... $81 

Timisian Types . ... 

Associations, Agricultut<d 

American Confedet at ion 
of Jntcdkctual Workers . . 4<1i 

Association franca ise 

pour i’uvancemeut des Scien¬ 
ces .7«M 

Brazilian Bob line So¬ 
ciety.11 18 

Co-operative Agricultur¬ 
al, in China .455 

Co-operative Agricultur¬ 
al, in France ....... .131 


Co-operative Agricultur¬ 
al in B. Africa.259 

ConfM6ration Nationale 
des Associations Agricoks . . 796 
Eastern Counties Far¬ 
mers Co-operative Associa¬ 


tion .1172 

Economic alix'Stre* Sock- 
t6 Fran^fiivSc.82 7 


“ P\)nda2ione per la E- 
sperimentazione e ricerca a- 

gratia ** in Itoly ..P?7 

Heinrich Herz Associa¬ 
tion . ... 1142 

Jomt East African Board 509 
Eandliksselskape .... 828 

Ny Ford ........ 825 

National Association of 
French Wheat’Groweis . . . 823 
National UnionofTravel- 
ling Professors (Italy). ... 529 






















— II 


Organisation of Scieixtij[xc 

Men (IT vS. A ).492 

Selskapet for Norges Vel 82 5 
IJtiion vSinsse des PayvSaiis 3189 
ITiilisatiou of Uncullmit- 


efl Roumanian Asso¬ 
ciation 801 

Atnplcx spp. • Brought 
Rissistaiice and Fodder Value 499 
Australia. 

Colton.360 

F'eeds.670 

Hydraulics.463 

legislation . . . 221 

i'Tgs. 405 

Poultry * , . .411,990 

Silk. . . 992 

Sweet Potato . . .54 

Wheat. ..613,1013 

Austria: 

Congress.526 

Exhibition.514 

legislation.222 

Tanning School . , . 491 

Auximones . Ejffect on Growth of 

Green Plant.596 

A vena elatior ; 


Germination Power . . . 284 
In High Altitudes, Italy 513 
Avocado: Culture in California 379 
Azotobacter ’ 

A ohroococcum In Ponds 826 
Azotohacter spp. In Soils 


of Poland.849 

A^otogen. 599 


Bacteriology see Microbiology. 
Baiiudi: Libya Dates . . . 940 

Ba%ham Eminh : Timber Value 


m Uganda.108 

Banana. 

Dwarf {Musa cavendishi) 101 
Import Regulations, E- 

gypt.228 

Industrial Utilisation of 

Products.1014 

Industry in Cape Verde 
Island.816 


Some Interesting Facts ihi 
Vitamine B content of 
Musa saptentum .... 328 

Baobab see Adansonia d'lgztata 638 
Barbadoes * Sugar Cane . . . 254 

Barley 

Electro-culture ... 701 

Germination Power . . 283 

Hanna Brewers Barley, 
Acclimatisation in Brazil . . 51 

Husks, Utilisation as Feed 964 
Italian IVIalting Barley 478 
Manurial Treatment and 
Meteorological Conditions, 

Yield in Relation to . . 861 

Production m Canada . 266 

» in Cyrenaica 482 
» in Czecho¬ 
slovakia . 481 

» in United Sta-' 

tes . . 40 

Treatise Concerning ' 459 

Varieties, Laboratory 
Methods in Russia for dis- 

tinguishmg. 808 

Barnngtoma 

B. mcemosa . Cultivation 
and Oil Value . ... * 633 

B speciosa ; Cultivation 

and Oil V^alue.633 

Bassta, 

B eduhs, B, Pasqmen: 
Cultivation and Oil Value . 633 
Batiputa see Gdmphia parvtflom 924 
Bean: 

Growth Rate as Influenc¬ 
ed by Temperature and In¬ 
itial Weight of Seed .... 893 

Production in Brazil 812, 1145 
» in Tangany¬ 
ika ... 258 

See also Lima, Soya, 

Beech see Fagus ...... 99* 954 

Bee-keeping. 

Congress France .... 799 
» Italy .... 529 
Developments in Pale- 
stme ..815 
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Intensive Culture and 
Breeding of Queen Bees . . 827 

Regulations, Import m 

Egypt.228 

Regulations, Contagious 

Diseases, U S, A.230 

Beet: 

Cultivation in Czecho¬ 
slovakia .481 

Cultivation in Italy, Con¬ 
vention . . . 287 

Gernimation Power. * . 28s 

Introduction into Pale¬ 
stine .815 

Seed Trade, Regulations 
in Germany . . ♦ , . 342 

Subdivision of Tj^ies . 23 

See also Sugar Beet 
Belgian Congo : 

AHocarpus tnctsa .... T03 

Buffalo. 142 

Cattle ... .261, 674 

Coffee ... . 86 

Cotton.919 

Forestry . . . . 107 

Hygiene, Rural .... 261 

Wheat. . 43 

Belgium: 

Anatomy (Cattle) , . . 135 

Buildmg Construction . . 769 
Congresses .... 282, 794 

Dairying.197, 769 

Development ..251 

Es:Mbitions, 278, 515, 1128, 

1129, X130, XX3X, 1x32 

Feeds .. 964 

Forestry.104, 8x4 

Hygiene (Stock) .... 959 
Legislation .... 223, 1043 
Tanning (School) .... 491 

Beiuta: 

JB. Medwedimi, B. Bad- 
dema, B, verrucosa : Distri¬ 
bution in Caucasus.954 

Beverages * 

" / Coconut Milk 496 

Exhibition, France ... 279 


Legislative Regulaluuis . 454 

7hn 

Maltmg Barley, Ttaliaii , 478 

Bitch see Beiitla. 

Birds: 

li^ggs, ConelatitJj) h< «ii 
While, Yolk and Shell bu 

Various Jhrds. 

Fellilisntion, Arlihcial . 071 

Jao {CryfHtmts 

Brazil. ........ joS, 005 

Patadise, Bird.s (d", lix 

port m Papua.1178 

ITeservalion l^aws, Cliiita 1149 
l*r<>te<'tion of Wiki Ihnls, 

Great Biitain ........ 510 

Protection of Wiki Biuts, 

S Africa ..765 

wSanctnaries, Bird, (kea! 

Britain ..51 j 

Sexual Dimorplusm . . ^c#4 

Blah: Lib5\i Dates. mo 

Blue Grass, Canada. Import of 
Seed in TJ. S. A. ..... 470 

Boeraie : Libya Dates.94<> 

Book-keeping see Rural Eco¬ 
nomics. 

Boehmena nivea : Cultivation and 
Fibre Value.. ....... 71O 

BosweUia serrata : 

Essential Oil Value ... 79 

Odoriferous Gum Value . 928 
Botany, Agricultural See Chem¬ 
istry and Physiology 
Brachylaena HutMnst%i Timber 


Value in Kenya .. toH 

Brasstca : 

BessenanUf li, 

ioma, By pmcm : vHeed Tchis 
and vStock Feeding Trials . . 810 

Brassica spp,: (Rrnihm- 

tion Power.. 285 

Se‘eds, Detection of Adul¬ 
teration in Russia ..... 806 

Brazil; 

Abassti 812 

Associations . . . 1063, 1148 
Barley. 51 
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Beans .812 

Bleeding, Stock . . 776, 812 

Breadxnaking.434 

Blowing . . . . 51 

Buffalo .982 

Cattle . . , , 684,819,1145 

Cocoa.774, 812 

Collee* 371, 647, 8t2, 930, 996 
Congresses .... 795, 1x02 
Cotton .... 8 t2, 921 

Daily.252 

Development. . . . 812, 1145 
Education . 770, 771, 772 
Bxpennient Station, 654, 771, 

772, 774 , 775 
Flora . . . . . 1147 

Forestry. 1 13, 775 

Fruit .657, 812 

Horticulture . . . 464, 8x2 

Hydraulics.812 

Industri e s.812 

Institutes , . . 776, 812 

legislation, 224,454, 758,1044 

Lucerne .812 

Maize 348, 812, 893, 906 909 
, Manioc .... 812,‘ 917 
Mate 812 

Medicinal Plants. 292,654,1044 

Milk 297 

Oil Crops 70, 812 , 924 

Penmseium ..... 626 

Potato .351, 812 

Poultry . ... 150, 695 

Pace. 812 

Rubber.812, 813 

Sericulture . . 415, 777, 812 
Services, Agricultural 770, 1x45 

Sheep.297, 687 

Soils.996 

SpQndias, ....... 102 

Sugar 1 . . 265, 432, 812, 

TamMogenos Kurzti . - . 654 

Tea. 87 

Wax. 37^ 

Wheat.... 346, 8x2, 1146 

Wines.S12 

Breadfruit see Arfomrpus in-* 
ctsa. ........... 103 


Breadtnaldng: 

With Flour from AdJay 186 
With Flour fiom Amer¬ 
ican Wheat . 433, 712 

With Flour from Manioc 434 
With Flour from New 
Zealand Wheat . ... 48 

Oluten in American and 
Italian Wheats ... . 347 

« Pao de Helecho» from 
Ptendtum aquihnum . . 292 

Strength of Wheat Flour 
Tests in New South Wales 1013 
Breedmg, Stock. 

In Belgium .251 

» Brazil .812 

» Czecho-Slovakia 481 

» Morocco . 34 

)) Roumania ... 801 

» Tunisia, .969 

Census in France . , .1170 

Census in Uruguay . .250 

Conferences, 284', X114, 1116, 
1121 

Draft Animals in Philip¬ 
pines .970 

Exhibitions and Shows. 517, 
1129, 1133, 1138 


Fertilisation, Artificial, 
of Mammals and Birds . . 671 
Formahsm and Modem 
Research on Heredity . . 

Improvements by Mlk 
Control . ....... 827 

Improvements of Races 
and Modem Genetics .... 323 

Improvements of Stock 

in Great Britain ..273 

Institutes, Stock Breed¬ 
ing in Brazil.776 

Investigations proposed 
m U. S A. ....... 781 

Mendelism applied to Do¬ 
mestic Animals. 794 

Moving Pictures for Pro¬ 
paganda m Germany .... 767 

Pigmentation,' Value of 
Pedigrees ..784 






























Review, New Geimn, on 

Breeding. iiSo 

Sex Ratio atid Control , S 54 
Stations in Braxil (Rropo- | 

sition).795 

Stixdies in vSwitzcrland . , 507 

Zooteclinical Research, 33 . 

Congo.674 

Zootecnical Record Qirds 672 
Ror Reproduction (Spe¬ 
cial) see Cattle, Fish, Horse, 

Pig, Sheep, 


Brewing. In Brazil.. 51 

British Honduras: 

Forestry. 386 

I/egislation .234 

Silk.992 

Bfomeha Ma^daknae : From Co- 

lumba. 66 

Brofm$ spp. : Germination Po¬ 
wer . 3384 

Broom Com see Sofghum vulgave 24,50 
Brown Sarson : Germination * 

Tests. Six 

Buckwheat. 

Feeding Value ... 52 

Production in TJ. S A . . 40 


Seed 'Weighit in Relation 
to Germination and Growth 332 
Buffalo' 

Breeding in Brazil . . . 982 
Domestication of African 

Species.. . 142 

Draft- Water Buffaloes, 

Philippines .. gyo 

Building Constmction; 

Bams, Beef Cattle . . 176 

Bams, Dairy.177 

Cow House Equipment - 1005 
Dairy Construction Model 
in Belgium ... .', . . 769 

Diversion Dam, Wyoming, 

D. &. 4x8 

Fowl Souses.574 

Fruit Drying Buildings . 175 
Grain Elevators, Pneu¬ 
matic .. X74 


Piggeries, Creation of In¬ 
dustrial . 

Posts of Remforced Con¬ 
crete ......... 170 

Sawmills and Timber 
Stores, Schemes in China . . 455 
Self-feeder for Pigs . . 178 

Solar Propagating Frame <^43 

Bulbs: 

Import Restriction in 

Great Britain. 232 

Import Regulation in 

Plolland.242 

Bulgaria 

Legislation.1045 

Maize . 348 

Roses . 465 

BuUa frondosa i Gum Value in 
India. . 928 


Cabbage see Brassica, 3385, ^06, 8x0 


Cacao: In Brazil. 1x45 

Caesalpima conana : Tannin Va¬ 
lue .367 

Ca'janus tndtcus: in Relation 
to Cotton Growing .... 333 
Cajueiro bravo, see CurateUa a- 

mencana . 924 

Caliche, see Saltpetre . . . 872, 873 
Camel: 

Grazing in Palestine . , 815 

Surra.X23 

Tryptuiosomiasis . ... tzz 
Tunisian Breeds .... 969 
Camphor: 

Cultivation in Romagna 

(Italy).546 

Forests in Kenya . . . 108 
Canada: 

Cereals. 266 

Congresses .... 792, xxx8 
E^bitions ...... 1x34 

Forestry.. . XX73 

HydrauKcs. XX75 

Legislation. ...... 225 

Machines . . X65, X69, xoxo 
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Manures (Potash) ... 871 

Nuts . 99 

Peat .191 

Plant Breeding . . 31 

Seeds .606 

Silage (Sunflower) , . 916 

Cananum: 

C ovatum: Oil Value . 68 

C stnctum * Resin Value 928 
Canna • Crosses in Holland , . 39 

Gannarecchia see Sorghum hale- 

pense . . 832 

Cape Verde Island: Agriculture 

and Trade .816 

Carabao see Buflaloes, Water . 970 
Cartca Papaya . 

Germination and IBflect 

of Sunlight.896 

Vitamine B, Content . . 328 

Carpmus Betulus : In Russia . 954 

Carpotroche hrastUensis : Anti- 

Leprosy Properties.938 

Carrot: 

Germination Power . . ♦ Si8$ 
Subdivision of Types * 24 


Cafum Carol , Gemnnation Pow¬ 
er .285 

Carya ohvesforrms: Influence of 
Soil Type on Yield and Qual¬ 
ity . gS 

Cashew Nut see Anacafdtum oc- 

cidentale .. 68, 633 

Castanea spp.: In U, S. A and 

Canada . , * *. 99 

Castor Oil, see Bkinus commu¬ 
nis* 

Cattle. 

Generalities: 

Conferences and Shows 1115, 
1116 

Exhibitions.281, 571 


Age and Fat Production. 676 
Bull and Heifer Rearing, 

Cost of.. , . 136 

Gestation and Birth 

Weight.930 

Herdbooks, in Brazil, for 
Butch Cattle.. 819 


Marking, New System in 

Salvador .247 

Meat Categories , 681, 978 
Milk Production, Econ¬ 
omic Factors aflecting 136 679 
Milk Secretion, Effects of 

Under Feedmg .138 

Motor Ploughmg in Rela¬ 
tion to Breeding ... . 995 

Twimiing in Relation to 

Milk Production .979 

Udder in Coimectton with 

Yield 677 

Rearing (General) 

In Brazil . . . . 252, 684 
y> Congo, East . . 674 

» Denmark . . . 683, 976 
» Morocco ... -34 


» Palestine. 815 

» Poland .... 972, 975 

» Switzerland.507 

» United States 136, 472 
Rearmg (Special): 


Chiamne Beef Breed . . 995 
Charokis and Limousans 784 
Dutch Cattle, Herdbooks 


in Brazil .819 

Holstein-Fnesians in U 

S. A.570 

Indian Cattle in Philip- 

pmes.97*^ 

Lake Tchad Breed . . 981 

Milch Cattle, Proposed 
Investigation in U. S. A . . . 781 

Ped Black Plain East 
Friesian in Poland .... 972 

Piedmontese Horse-Rump- 

ed . . 134 

Southdown Lhnousin . . 784 

Vosges.133, 784 


See also Anatomy and Phy¬ 
siology, Buffalo, Dairying, 
Feeds, Forage, Hygiene, Past¬ 
ure and Poisonous Plants. 

Cedar: Forests in Kenya . , . ro8 
Celastrus pamculaia: Cultiva¬ 
tion and Oil Value ..... 633 
Cellulbse, see Paper and Soils. 























Celtis : C anUvalis and C occi'^ 
dentaUb as Living Vine Sup¬ 
ports . * 558 

€evat<mHi bill quit : NutriihT Va¬ 
lue eoiupaied with Piosofns 

jtUifloui ..3-^7 

Cereals lC»eneral): 

Bxehangc, Milan (Italy) . 277 
Itrigation Water and 
Composition of Grains . * . 344 
Seeding, 33 arly, and Effect 

on Yield. 41 

Soil an<l Cliimite, Selec¬ 
tion adapted to . 794 

Sowing, Influence of Bate 

on Yield. 899 

Standard Types in tJ, 

S A.830 

Trade in Brazil ... 1145 
Trade in Roumania. . . 801 

See also Barky, Oats, etc. 
Chamaecypans Lawsoniana . in 

Belgium. Sxy 

Chama&rops humths : 

Paper Value ..... 543 

Protred Unrettable . . . 716 

Chaulmoogra see Eydmcmpus 
anihelminth^ca and Tamhtoge'' 
nos Kurm. .... 633, 654,1147 
Cheese see Dairying. 

‘Chemistry and Physiology of 
Plants: 

Altitude, Effect upon 

Plants. 595 

Assimilation of Rootlets 
in Estimation of Soil Nutrients fSg 

Aummones, and Growth 

of Green Plant. 59 ^ 

Botanical Gardens, Cuba 779 
Botany, Schemes for, in 

tJ. S A .781 

Cells, Bfiect of Radiant 

Heat on. - 599 

Cells, Stimulation of Vi¬ 
tal Punctions and Import- 
mice for Agriculture ... 22 

Chemical and Structural > 


Study of Mesquite, Cirob and 
Honey Locust Beaus .... ^27 

Coagulation and Pliiit 

Life.. 3^7 

ComposilKUi of friains, 
Itidueuee isf Cttigalion Water ^14 
Escnlelol, JU‘W Chiouio- 
gen from Horse Chestnut . 5p> 

Fermentation and termi¬ 
nation ni Wheal and Sun¬ 
flower Seeds .. 70 

Flora of Island f>f Hainan 326 
Fluctuating Variations in 

Soy Bean.598 

Freezing Temperatutt‘S of 

Plants . 25 

Germination, Abnornial, 
of Mu.stard vSeed ...... 810 

Getmination, Hot Water, 

Effect of.892 

Germination, Hydrogen- 
Ions and Neutral Salt-Iotis, 

Effect of.B82 

Germination, Rain dur¬ 


ing and after Harvest, Effect 
on Wlxeat in Sheaves. » . . 542 
Germination, Rdntgen 
Rays, Effect on Oryza saiiva . 600 
Germination, Sunlight Ef¬ 
fects on Canca papaya. . . . 896 
Getmination Effect of 


Uspulun.890 

Germination of Maize and 
Water Absorption relative to 

Stage of Harvesting.703 

Growth, Influence of Arti¬ 
ficial Lightmg ....... 883 


Growth, Infiuence of Car¬ 
bon dioxide of vSptingvS . . . 994 
Growth, Influence of Ctir- 
bon dioxide of Soil and Atmos¬ 
phere .881 

Growth, Law of Influence 
of different Factors . . 27, 880 
Growth, Infiuence of So¬ 
lution Volume ....... 329 

Heliotropism and Geo- 
tropism in Trees.946 























Hilum, I/ength in Rela¬ 
tion to Betemiination of V%c%a 

spp . 894 

Hydrocyanic Acid m 
Plants, New Method of Bsti- 

injition.538 

lydtex Vessels, I^.ubber, 
BfEect of Manuring on P'orma- 

tion .76 

Ivovuloses in Cereals . 539 

Manganese Salts, So¬ 
dium Fluonde, Potassium Io¬ 
dide as Stimulating Agents 877 

Maturity Changes in Re¬ 
frigerated Pme Apples . 30 

Nitrate Absorption, Ef¬ 
fect of one Salt Solution on 

Wheat. 330 

Nodules, Kinship be¬ 
tween Soybean and Cowpea 334 

Nodules, Soy Bean, Effect 
of Mineral Fertilisers , . . . 879 

Nutrient Solutions, Ab¬ 
sorption, Comparison of Legu¬ 
mes and Non-Legumes ... 331 

Origin of Species. Ele¬ 
mentary Forms of Component 

Parts of Plants.535 

Osmotic Pressure of Jui¬ 
ces in Potato Plant .... 28 


Pentosans, Destruction 
by Moulds and other Micro¬ 
organisms .335 

Physiological Studies of 

Apples in Storage. 333 

Plant Physiology .... 25 

Protoplasm and Chromo¬ 
somes, Imitation of ... . 536 
Reproductive Organs of 

Oil Palm. 29 

Seed Weight Relative to 

Growth .332, 895 

Size of Rice Seedling, and 
Rate of Seeding and Yield . . 910 

Specific Gravity and 

Maize Seeds.893 

Sterility, Partial or Total 
^of Olive Trees ..634 


Tannin m Plant Tissue, 
Estimation, Quantitative . . 24 

Veins .541 

Vitamme B content of 
Carica Papaya, Musa sapten-' 
turn and Vtgna sinensis , . 328 

Weight and Number of 
Nuts, Correlation in Ground¬ 
nut .603 

See also Congresses, Ecology, 
Meteorology and Soils. 

Chemistry, Apphed: 

Activities in Diferent 

Countries .1159 

Biochemical Laboratory, 

Sir Wilham Dunn.1082 

Colloidal Chemistry, Na¬ 
tional Institute, USA . 1070 
Congresses, 1105, 1108, in3, 

1120 

Documentation, National 
Bureau in France . . , 1163 

Esdnbitions . . 1135, 1138 
Chenopodium , Oil Value . .653 

Cherry: 

Bird Cherry as Vine Sup- 

port .558 

Pollen Vitality ... 605 

Pollination .888 

Chrysanthemum coronariumi Ger¬ 
mination Power. 28$ 

Cichormm Intyhus : Subdivision 

of Types.. . 23 

dnle: 

Experiment Stations . . 778 

Forestry, ..387 

Saltpetre .... 872, 873 

China 

Cotton. 59 

Education . . . 1064, 1065 

Legislation . . . *445^ 1149 

Publications .1x50 

Raisins .838 

Trade (Exports) . . . 466 

Chinese Tallow Tree see StUlin^ 

gia sehifera .633 

Chlorophora exoelsa : Timber 
Value in Uganda ..... xo8 


% 
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CthoHtim chamtssat * As Source 
of Starch ... * 

Cilicia ‘ AgriculUiial Conditions 483 
Gpo see Eifphofbm phosphoyca 370 

Grcnaica • Wools.736 

Citronella <kriss sec^ Cymbopn^ 
g^on .<>50 

Giron,s Prints ‘ 

Coloration of I^'nioUvS, 

Hastening of.10:50 

Identities, Establislnnent 

of. 97 

Industry, Prize for En¬ 
couragement in Italy .... 230 

Oranges : 

In Cape Verde Island 816 
» PVderated Malay Sta¬ 
tes .468 

Satsmna, Eimit of Seed 

Bearing ..... 944 

Solar Propagating Frame 
for Rooting Citrous , . . 943 

Oover: 

Alexandntui Clover (Tri- 


fohum akxandnnum) . . 57, 353 


Electro-culture . ... 701 

Medium Red Clover 
Strains, Winter Hardiness of 6x9 
Red Clover, Import into 

U. S. A.470 

Swedish and Silesian Clo¬ 
ver, Effect of Rainfall, Trea¬ 
tise Concerning ..... 459 

YeUow Sweet {MeHlotus 
indica) as Gxreen Manure for 
Sugar Cane ........ 864 

Cocoa: 

Cultivation in British Col¬ 
onies 374 

Cultivation in Brazil . 813 
Experiment Station in 

Brazil.. 774 

Coconut * 

Production in Brazil * 1145 
Productivity and Effect 
of Associated Crops in Portu¬ 
guese Indies.- ^35 


Voimg Plantations, Tieat- 
tment of, in Ceylon 
Coro^ nufUi'ui 

Cull i\ ation nt rndo-CIui.a 
Cull at ion m Vneatan 
(Me\ie<>) , . . , . 

Coehui-Clnna 

Klee. 

Rubbei . ...... 

Coffee . 

Conf(‘renees. 

Cost of making llanta- 

tion, Biazil. 

Cultivation in Belgian 

Congo ... . 

Cultivation m Biazil, 0^17, 
030, 

Cultivation m Ivory Coast 
lixporl, Free in Honduras 
Import, Prohibited in 

Costa Rica. 

Industry in Cape Verde 

Island. 

Manunng in Brazil . . . 

» in Tanganyilca 
Trade iff Brazil. . . q$o 
P^azendas foi Cultivation 
Treatment of Exhausted 

Soils... 

Coix Laevyma^johi, var mayu&n : 

Milling Tests. 

Colonisation: 

Colonial Congress, Ger¬ 
many . 

Colonisation in Catne- 

roons . 

Coloration: of Bemons .... 
Columbia: 

Coffee.283, 

Conference. 

Cotton ....... 

Sericulture ....... 

Commtphora Muhul: Gum Value 
Commissions: 

Bavarian, of Technology 

and Agriculture. 

Italian National Scient¬ 
ific and Technical ..... 


72 

71 

77 

28 

647 

86 

812, 

1145 

6i|6 

-’ 3*1 

226 

816 

258 

1145 

996 

x86 


11 DO 

4 <)r 

1020 

930 

i!83 

a/ 

1066 

928 


$S 3 

824 




























Competitions. 

Egg I/aymg, in Great 
Britain . ... 804 

Gas Generators, France 427 
Milking Conii:)etition, for 
Goats Fiance , . . 403 

Oil Motors, France . 785 

Students^ Agricultural, 
(England) . , . . 1083 

Commtcarpus physocarpus Wild 
Fibre Plant 111 S Africa . 632 

Congresses and Conferences 
General 

Ameiican Association for 
the Advancement of Science 284 
Belgian Rural Week . 282 

Brazil Municipalities . 795 

British Association for 
the Advancement of Science . 286 

French ** Association 
Fxan^aise pour ravancement 


des >Scicnces ” . ... 794 

French Agriculturists . 796 

French North African 

Agricultural.800 

Pan-American Scientific 

Congress ..530 

H Poland, International 

Agricultural .1099 

Roumania, Agricultural 801 
Travelling Professors of 
Agriculture, Italy.529 


Tunisian Agricultural . . 525 

Special: 

Apiculture (France) . 797 
Apiculture (Italy) . . . 529 

Automobile Transport (U. 

S A.).528 

Beet Cultivators (Italy) . 287 
Botanical, International 

(U. S. A).1095 

Cattle Breeding (Scotland) 11x6 
Cheese, Grana, Consor¬ 
tium m (Italy) ... ... 287 

Chemistry, Industrial (It¬ 
aly) . 529 

Cofiee (Columbia) .... 283 

Education, Home (Spam) 527 


Electric Power (Prance) 798 
Fishermen (German Aus¬ 
tria) . . . . 526 

Fishermen, Congr^ des 
Etangs (France) . . , ,1111 
Food Conservation (Ho¬ 
nolulu) . .... 284 

Forestry, Sylva Mediter- 
ranea (Italy) . . . . 1097 

Forestry (Spam) , 1103 

» Service Re¬ 
search (U S 
A) . . 1104 

') Timber E:sport 

(Russia) 1124 

Geographical, Internatio¬ 
nal (Eg3^t) 1094 

Geographical Historical 
geographical (Argentine) . iioi 
Horticultural Science (U 
S. A) ... . . , 1107 

Hydraulics,Water Supply 

(France).285 

Hydraulics, Water Supply 

(Italy).1123 

Oleaginous Products(Bra- 
zil) .1102 


Ohve Culture (Spam) . . 791 

Pedology, International 

(Italy).790 

Phytopathology, Interna¬ 
tional (Holland) .288 

Plant Breedmg (India) .1x19 
Pomological, Viticultural 

(Italy).287 

Potato (France) . . iiio 
Poultry, World (Canada) 792 
Poultry, World (Spam) 1093 
Refrigeration (Great Brit¬ 
ain) . . 286 

Refrigeration (Italy) 793, 1098 
Seed Testing, Internatio¬ 
nal (Great Britain) .... X092 
Social, Middle Class 

(France).1096 

Sugar (Philippines) . . . 289 
Textiles (Great Britain) . 286 
Timber (Russia) .... 1x24 
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Conocarpub erectus : Charcoal 
Value * * . . . ..112 

Conservation see vStorajce 
Convenltoiis . . 287, 28(1, 1 1 \o 

Copevmcta cevtieya l^xpotl from 
Brazil. . . . .... 812 

Copia : Trade in Kew (»niueu 1178 
Core horns tnloculm'is : Wild 
bte Plant ui S Africa . . . <>32 

Cork. Sales in 19^^ 83^ 

Cornel - As Vine vSuppoits . . . 558 

Cornus Mas As Vine Sup¬ 
ports . . . * . . 55^ 

Corylus spp Tn Canada and U. 

S A. 99 

Costa Rica : legislation ... 226 

Cotton * 

American Cotton, Com¬ 
mercial Classification .... 30..^ 

Consumption m V vS A 471 
Cottonseed, Toxic Act¬ 
ion due to Gossypol .... 396 
Cultivation 

In Africa, P^enck West 

and Togo . . . 628 
» Africa, North .... 359 

» Africa, South, 259, 484 

)) Argentina..1152 

» Australia.360 

» Belgian Congo ... 919 
» Brazil . . . 812, 921 
» British Enipire . . . 629 

)) China . 59 

» Cilicia ....... 483 

» Columbia. 27 

» Eg>’pl (Present Con¬ 
ditions) .Ti5r 

» Eritrea.361 

» Prench Colonies . . 357 

» India.. 919 

» Indo-China . . 359,919 

» Madagascar ... 631 

» Mexican States . 1152 
» Tanganyika .... 258 

» Uganda.919 

United States .... 630 

Egyptian Cotton .... 362 


Firtili.ser Tests in Mi.ssis- 

sipi . . 

File, Rosses in U A 113^ 
l‘o<ldei in Relatinn l<i 
Cot<(m (hewing .... 

Ihi//.. and l)is,id\.ud.ige 
oi Siipt JpliospludeS bn Ke- 

tmn.il , . 

<kiu la I Culture . . , 00 

lns|x.Hiion tii JUazd . . 1145 
Picking Machiiu* Ntw . 473 

Pima Colton, under Ir¬ 
rigation in vS. Africa , , , . or 
X^iina Cotton, Ulilisation 

of . ... 

Proteeiioii in Paraguay . 241 

» w Spam . . 229 

» »» St. Vincent 

Regulations, Import in 

Egypt.228 

Regulations in Brazil . 1044 
Scientific Growing and 
Transjiort (Belgian Congo, 

Sudan, India).919 

Variety Tests in Missis- 

sipi.920 

Variety Tests in Okolmma 02 
Croton Elhottii : Timber Value. loS 
Crypturus nochvagus : Domesti¬ 
cation in Brazil . , . 298, 695 
Cuba: 

Alcohol .183 

Forestry. 112 

Horticulture.779 

Rubbet.O40 

Sorghum.617 

Sugar Cane , . . Bo, 185 

Tobacco.167 

Trade (Pineapple) . . . 94 

Cucurbitaceae: 

Germination Tests . . . 802 
Import Regulations, E- 

gypt.228 

Viability Tests with Cn- 
curbUa maxima ....... B97 

CuraUUa armnoam : In Brazil. 924 
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Cuscuta : Apparatus for Remov¬ 


ing . 709, 1172 

Cyamopsis psoralotdes : In Grass 
Rotation, India * . . , . 353 

Cymbopogon C Nardus and C 

Winteri ana * As Preventives 
of Soil Wash, mid Oil Value 650 
Cynodon Dactylon Peerage 
Value in Brazil , , 962 

Cynosnvas enstattts Gerniina- 
tion Power ... 285 

Cyprus' Silk Production . , 992 

Cyrenaica : Agriculture and Viti¬ 
culture .482 

Czeclio-Slovakia 

Cattle . . . 481, 683 

Cereals . . . 481 

Forage . . .... 481 

Forestry . . . 481 

Horses . . . 481 

Machines .154 

Milk (Ewes) .... 685 
Pastures . ... 481 

Rural Economics ... 481 

Sheep. 402 

Sugar Beet.481 

Vineyards ... , 481 


Z)ACTyUS GLOMERATA : 

Germination Power ... 284 

In High Altitudes . . 513 

Dahomey: Agricultural Edu¬ 


cation. . . 1079 

Dahlia : As vSource of Alcohol . 832 
Dairying: 

Butter Adulteration of 197 


» Coco, Adultera¬ 
tion of. ... 578 

» Keeping Quality, 
and Relation between Yeasts 


and Moulds . . ...1023 

Butter, Production in Re¬ 
lation to Income.136 

Butter, TevSting Bureau in 

Finland ... 272 

Cheese; 

Bactena, Gas-producing 
in Manufacture.734 


Camembert . . . . 198 

Cheddar, Rapid Method 
of Manufacture . . . .199 

Convention, International 11 o 
Copper basins for . 505 

Eimnentlial in Boxes . 731 

Esdiibitions 281, 505 

Factory, Consolidation in 


Canada ... ... 225 

Experimentation, Italy 505 
Grading Faculties, Fm- 

land . . 821 

Grana, Decrease dunng 

Salting 505 

Grana, Protection of, m 
Italy .287 


Kaschkawal, Bulgarian 732 
Pasta Cotta, Improve¬ 
ments in Manufacture . . 580 

Regularisation, Interna¬ 
tional for Trade.839 

Rennet, Composition of 733 
Ricotta from Sheep*s Milk 297 
Salt Content, Estimation 
of .200 

Equipment * 

Cream Separators .... 172 

Dairy Machinery Insti- 

ture, Kiel.766 

Exhibition of Machinery 1125 
Mechanical Milkers . 710 

New Centrifugal Sepera- 

tor ... .173 

Exhibitions, 279, 281, 505,1125 
Industry : 

Dairy Products, Brazil 684 
Dairy Products South A- 

ftica .259 

Economic Study, V S 
A. .... .... 13^/ (v) 

Improvement Schemes 

Great Britain. 273 

Funds for, m Austria 222 
Model Dairy of White 
Cross, Belgium . . . . 7^9 

Regulation' Fraud Sup¬ 
pression in Frail .7^ 
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Regulatiotis, General Re¬ 
form m Italy , * , . 505 

Regulations, vSale Control 

in U. vS A .230 

Slate Baity Bureau, U S 

A . 

Sec also Milk 

Dais cotmifolia, Wild r'lbre 
Plant in S. Africa .... * 632 

Dalbergta wielano$(ylon (Ebony) 

In Kenya.xo8 

Bates' 

Cultivation in Egyt^i . 941 

)) )» Iraq . . 100 

» » Ivibya . . 940 

Import Regulation, E- 

gypt. 

Beccan Plemp see Hibiscus can* 

nabinus .633 

Beer: Protection of, in USA 230 

Dendrocalamus Bfandisu . In¬ 
dustrial Value . . 67 

Denmark: 

Cattle .683, 976 

Experiment Stations 78a, 

Fish.128 

lyegislatxon.227 

Mii:.438, 836 

Pigs .. 988 

Poultry ..410 

Rural Economics ...» 1067 
Developments, Agricultural; 
Agriculture in Ancient 

Egypt.* 827 

Development in Norway 825 
Fifty Years Evolution in 
Norman Vexin 827 

Monograph on Marrak¬ 
esh (Morocco).* . 827 

Dioscona : As Source of Alcohol 832 
Diospyros Kah %: Industrial Uses 723 
Dipterocarpus: Tanning, Value 
of D alatuSf B. tuberculatus 
and D tmbinatus doubtful. , 927 
Dm-divi see Caesalptma conana 367 
Dodder: See Cnscuta » . 709,1172 
Dodoneaea Thunhergtana: Medi¬ 
cinal Value 89 


Dog: Action of Cupii'X on BcUh 


para&ite . 

Donkey. 

Exhilntton (Piatm) . 
Tuitihian 

Boom, see A>Hhopt hi 017 


Brainag(‘, see ilydraulies and 


Irngniion 

Butch East Indies; 

CofiVe.. . 930 

Oils .<153 

Pepper (Ex^jotl) . . , . 548 

Tin pent me. .1183 


See also Java and Siiniatm. 


Ebony, see Dalhcrgia melam^xv^ 

Ion . 108 

IScology: 

Adaptation of certain Al¬ 
pine Species to 11 igli Altitudes 5 1 3 
Altitude, Khcct upon 


Plants.595 

Botanical Ck^ography of 
Sainte Baume Mis. (Mono¬ 
graph) .827 


Frost Resistance in Rela¬ 
tion to Colloidal I^operties of 

Winter Wheat.597 

Institute of Agricultural 

IScology, Rome. 788 

Organisation in Onnany 26$ 
Bee also Meteorology* 

Ecuador: 

Experiment Stations . . 2(^7 

Hygiene, Stock .... * 267 

Education, Agricultural: 

In Algeria: Oenak^gy 

Course.. . * 1078 

, In Armenia : University 

at Arivan .. * 768 

In Belgium: Ecole Nor- 
male dlnstituteurs, Tirlemont 515 
In Brazil: vSehool at Ca- 

vras. 770 

In China: Canton Christ¬ 
ian College ♦ . . * , 1064, 1065 

























— 23 — 


In Columbia: School of 

Sericulture .1066 

In Bahomey * Agricultu¬ 
ral Education.1079 

In Europe: Agiicullural 

CollegCvS.271 

In Europe Tanning 
Courses .... . 491 

In France Household 
Economy at Primary Schools, 

Angers ..782 

In Fiance Ecole de FA- 
gricullure, Gngnon , . . 1077 

In Germany Higher 
School of Agriculture, Pri¬ 
ze Themes .... . 1060 

In Germany. Higher 
School of Horticulture, Ber- 

iin-Bahleni . 1061 

In Great Britain: Edu¬ 
cation under the Ministry of 
Agriculture . ... 273 

In Haiti: Central School 1073 
In Italy Biology Cour¬ 
ses at Milan. 1088 

In Italy. Floriculture and 
Gardening at S. llano (Ge¬ 
noa) .1089 

In Italy. Rural Schools . 1087 


In Italy: Technical In¬ 
struction of Peasants . . . 787 

In Italy : Theoretico- 
practical Courses on Tobacco 

at Scafati.501 

In Rhodesia: Govern¬ 
ment Industrial Schools for 

Natives.508 

In Spain * Home Educa¬ 
tion Congress, Madrid . . . 327 
In South Africa : Encour¬ 
agement of Rural Education 259 


In Tnnidad. Imperial 
College of Tropical Agriculture 458 
In United States: For¬ 
estry Courses at New York 

State College.1072 

. In United States. Rural 
Education.. . 1160 


Educational Legislative Measur¬ 


es 

In Austria .222 

In China .455 

In France . . , . 231 

In Roumania ... 245 


See also Eiqperiment Sta¬ 


tions 

Eggs: 

Age and Hatchmg Qual¬ 
ity .694 

Competition in France . 784 
Competition in Great 

Britain .804 

Production, Winter, and 
Effect of Inbreeding . . . 693 


White, Yolk and Shell, 
Correlation between Various 


Birds .203 

Egypt: 

Congress.1094 

Cotton.115X 

Dates.941 

Hygiene, Stock . . . 664 
Legislation .... 228, 759 
Maize ... ..... 348 

Plant ‘Breeding (Cotton) 339 

Soils .853 

Elae%s gmmen$%s : 

Cultivation and Value m 

Ihdo-China. ^33 

Description of Plantation 

in Gaboon.636 

Extraction of Oil from 

Pulp and Kernels.714 

Reproductive Organs . 29 

Electricity: 

Draught Reduction in 
Ploughing . 7 ^^ 


Electrical Treatment of 
Cultivated Plants in Norway. 5^^ 
Electrical Appliances, Ex¬ 
hibition in Belgium. 1x31 

Electrihcation, Rural, in 
France ..... 231,822,1050 

Electro-culture . . . 701, 702 

Electrogenetic Labor¬ 
atory, Milan* ....... 7^9 

























Generating Plant for 

Tractors.15S 

Heating Water on Rice 
Fields 618 

High Frequency and Ef¬ 
fect on Embryonic Dc^vclop- 

ment ... *. sjO 

Hydro-Electnc Appara- 
t\is, Eibibition in France . . 1126 
Elephant Grass, see Penmsetum 

piwfuvmm .626 

Elm: 

Timber Value in Cauca¬ 
sus . 954 

As Vine Supports , . . 558 

See also Ulmu$, 

Eqmsetum arvcnse : Medicmal 

Value.551 

BragyosUs : on Grassland in S 

Africa. . 55 

Eriocephalus u^ellatus : Medi¬ 
cinal Value. .... . . 89 

Eritrea* Cotton.361 

Erodta frammfoUa : Cultivation 
and Oil Value ...... 633 

Euphorbia phosphorea : Resin 
Wax Producer in Brazil, . . 370 

Essential Oils: 


From A ndropogon citra>- 

, 649 

» Bomelha serraia . 79 

» Garlic (Yadil) . * 1x5 
» Peppermint.... 549 

» Rose ....... 465 

» Rose and Jasmine 719 
» SUfUidiia lahfolia . 378 
» Tarchonanihu$ cowa-'- 
phoratus .934 

Esparto; 

Fomilio Electro-chemical 


Extraction Process ..... roi6 
Use in Paper Manufac¬ 
ture .1016 

Exhibitions: 

General: 

In Belgium.1129 

» Canada.1134 

» France .... 517, 1x32 


» Great Britain {Bri¬ 
tish Empire Agti- 


ciiltnrol Bxlubit) 1133 
)> I^itliuania, . . . , . 1138 
)> New ?^ealaiid .... Kto 
Special: 

Cheese, at Milan (Italy) . 2 Hie 

Cheiutails (Italy) 807^ ji ^5 
Cultural Pioduets (Bi 4 - 

gium).*^78 

Dairy Products and Ci¬ 
der (France) .279 

Educational PubHentions 

(Belgium). 515 

Electrical Appliances (Bel¬ 
gium) .1131 

Fairs; 

In Austria.514 

» Belgium . 1128, 113a 

» Butch Indies .... 1127 

» France.803 

» Holland.U39 

» Italy . . . 281, 518, 1136 

» Jugo-Skvia.521 

» Luxembourg .... 8t>B 

» Russia.522 

» Spain.516 

» Sweden....... 523 

Feeds (Great Britain). . 1x33 
Food (Hollmid) . ... 5^^ 

Fruit Show (Italy).... 806 


House Novelties (Bel¬ 
gium) ..515 

Industrial, in Belgium , 1129 
» » Lxthumiia 519 

» » Noiway , 809 

» » Switzer¬ 
land . 524 

Inventions (Italy) . . .1136 
Maclrines, Dairy (Argen¬ 
tine) .U25 

EMachines (Great Britain) 280 
1 X 33 

Machines Hydro-electric 

(France).1126 

Milk (Great Britain) . . 1x33 
Motors (France)..... 802 
Motor Vehicles (Italy). . 518 
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Plant Bteeding (Great 

Britain).1133 

Poultry (Belgium) . . 278 

Soils (Great Britain) . .1133 

Stock (Antananarivo) . 1115 
Stock (Belgium) , ... 1129 

Stock, Horses and Don¬ 
keys (France) ... 517 

Stock breedmg (Great 

Britain) .1133 

Vine Products (Italy) . 805 

Wines (France) .... 517 

Wmes (Italy) . . . .1137 

Experiment Stations and Re¬ 
search 
General: 

In Canada, Dominion 


Farms.266 

In Chile, at Santiago . . 778 

» China .1064 

» Clnna, Government 

Services . . . 455 


» Finland . . . . 272 

» Great Britain, Impe¬ 
rial Institute, Future Prospects 492 
In Great Britain, Re¬ 


search Stations .... 273, 274 

In Great Britain, Rotham- 
stead Experiment Station 275 
In Italy, Bergamo Sta¬ 
tion .. 34 

In Switzerkmd, at Eie- 

berfeld.1091 

III United States .... 781 

Special Subjects: 

Biological Institute, Bra¬ 
zil .75^.772, 8x2 

Biological Research, Yel- 
loTOtone School, U. S. A, , 1071 
Cattle Raising Station, 

Cape Verde Island, .... 816 

Qieese Experiment Fac¬ 
tory, lyodi (Italy). 5^5 

Chemistry, Colloidal, Na¬ 
tional Institute of Research, 

tr s. A.. .1070 

Cocoa, Diamante Station 
(Brazil). 774 


CoHee, Tests at Campines, 

S Paolo, Brazil . , . . 371 

Cotton Boll Laboratory, 
Florence S C (U S. A) . . 270 

Ecology, Agricultural In¬ 
stitute, Rome . . . . 788 

Fish, Bavarian Pond Fish¬ 
ery Station . S2Z 

Forage Experiments, Ba- 

ri (Italy) .477 

Forestry, Bavarian Insti¬ 
tute .... . . 1059 

Forestry, Imperial Insti¬ 
tute, Great Britain . . . 1081 

Forestry Institut du Pin 

(Bordeaux).X076 

Forestry Stations in U 

S. A.1068 

Fruit, Research Institute, 
Neustadt (Germany) . . 1062 

Groundnut Research at 
M*Bambey (Senegal) . . . 1080 

Horticulture, School at 
Berlin-Dahlem (Germany) . 1061 
Horticulture, School at S 
Ilario (Italy) . 1089 


Hygiene, Stock: 

In Abbasuya, (Somali¬ 
land,) Cattle Plague Tests at 

Serum Institute .664 

In Ecuador . ... 267 

» Sassari (Italy) . . . 502 

» Viscosa (Brazil) . 654 
Sero - Vaccme Institute, 

Roumania . , 828 

Industnes : Institutes for. 
Encouragement of Small In¬ 
dustries (Italy).95^ 

Machinery: German Sta¬ 
tions .155 

Maize: Tests at R Scuo- 

la di Ascoli (Italy). 497 

Medicinal Plants: State 
Control in France ..... 1:075 
Microbiology Pasteur In¬ 
stitute, Indo-China . ... 496 

Milk, PreussicheVersttchs 
und Foxschungsanstalt.... 766 
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Oenology iti Algeria . , 107S Zc^ology : 

Oils : Experiment Fac- Tropical vStalion Bano^ 

lory, Umbria (Italy) * . . . 50^ Coloiatlo Island .1060 

Oils: Research Station, Station, Naples . . . * 1081 

Spoleto (Italy) .1080 Expoitatioii, sec Tiadi‘ 

OlivCvS, Ex]^)erimeut Yard, 

Uucchesi (Italy) , . , , ♦ 504 

Phytopathology, Labor¬ 
atory at Almeida (Portugal) Fagus ; 

Plant Bleeding Station, F in Canada 

Denmark .780 and U. 8. A. 99 

Plant Breeding Station, F. oneniahs and F $yl^ 

Fmland . 272 vestns in Ruvssia * . . * , 954 

Poultry, National School, FarmEnginecringsec Machinery 


laguria (Italy) .1090 

Rice, Vcrcelli Station 

(Italy).607 

Sericulture * 

Stations at Alaeis, Dragu- 
ignan and Montpellier (France) 655 
Stations in Brazil , . 812 

Stations in Columbia . . 1066 


Stock Breeding; 

Stations m Algeria , . . 984 
» » Brazil . 776, 1063 

», » Italy . . . 1088 

» » Sidi-Tabet 

(Tunisia) .964 

Sugar >Cane: Hawaiian 

Tests . 1074 

Sugar Cane, Irrigation 

Station, Mauritius. 256 

Tea. FropiigalionService, 

Onto Preto, Brazil ..... 77X 

Tea : Experiments Phu- 

Tho (Indo-China).372 

Tobacco; Stations, Dra¬ 
ma, Thrace.786 

Tobacco. Stations, Sca- 

fati (Italy).301 

Vines ; Stations, Brazil . 812 
Wines; Stations, Keust- 
adt (Cermany) ..... 1062 
Wheat; Selection Station 
Lafont, for Central Massif, 
(France) . ..' . . 783 


Federated Malay States: 

Citrous Fruits (Oranges) . 468 

Cymbopogon ...... 630 

Pepper (Export) .... 54S 

Silk. 992 

Feeds and Feeding. 

Generalities; 

Animal Nutrition . . . 667 

Asparagin and Ammon¬ 
ium Nitrate, Effect on Nitio- 
genous Metabolism of Rumi¬ 
nants .961 

Forage Units, Time of 

Reduction .976 

Handbook on Better 

Feeding.. 568 

Productive Value of Stock 

Foods . 962 

if ^ Rational Feeding of Do¬ 
mestic Animals. 794 

Specialities. 

Bone Meal and Fish Meal 305 
Buck Wheat ...... 52 

Brewers' Grains. 96^1 

Commercial, Feeding 
Stuffs, Inspection in U. S A. 967 

Cotton Seed Meal, Tox¬ 
icity due to Goss3?pol. 396 

Groundnut Oil Cake . . . 141 

Lecithin, Effect on Sex 

Fertility.668 

Maize Flakes and Sea¬ 
weed .669 


Maize Fodder . . . 908, 909 
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Milk, Food Value of , . 965 

Molasses , . . , 670 

Oil Cake from Tomato 
vSeeds .... ... 296 

Potato Starch .... 713 

Red Plerrings, Bilect on 
Milk Production ... , 966 

Rice liulling and Polish 


ResiduCvS as Peed.963 

Whey .196 


Sec also Forage, Pastures 
and Poisonous Plants 
Feeds, Cattle * 

Buttermilk, Condensed 
and Powdered ... . 977 

Experimentation . 397 

Feeding and Effect on 
Milk Production , . 136, 679 

Milk Required for Calf 

Raising . .401 

Oil Cake from Tomato 
Seeds . ..... 296 

Proposed Investigations 

in U S. A.781 

Self-Feeder . , . 140, 678 

Feeds, Pig: 

Centrifuged Milk and 

Whey .987 

Cod Liver Oil, etc, E^ec-i* 
of Calcium and Phosphorous 

on Pig. 146 

Fish Meal and Foods Rich 
in Albumen, Comparative 

Value.407 

Iron Deficiency and Di¬ 
sease .147 

Maize and Hog Ratios. . 691 

Nutritive Ratio Studies 

for Orphan Pigs.408 

Rations fot Young Pigs 
and Sows ...... . . 393 

Self-Feeder.178 

Self Rationing ... 148 

Feeds, Poultry: 

Feeding Tests in Austra¬ 
lia . 4^1, 990 

Feeding Tests and I/ay- 
ing Control.. . 410 


Feeds, Sheep. 

Barley, Maize, Carobs 
and Crushed Sorghum com¬ 
pared . .984 

Feeds, Pluman: 

Adulteration, Researches 
to Pievent in Indo-Chma . 496 
Exhibitions, Food Stuffs, 520, 

807, 1133. 1138 

Food Values and Body 
Needs . .... 567 

Investigation Schemes, 
USA . . . 781 

Lime, to lemedy Lack 
of, m Food . . . 496 

Lupin as Food . . 53 

Plant Products, Indo- 

Chma .476 

Piendium aquikmim. 

Bread.292 

Regulations, Brazil, Na¬ 
tional Department of Public 

Health.454 

Regulations, U S A, 

Sale of Commercial Feeding 

Stuffs.230 

Ferns • 

Ptendmm aqmhnum, 

Food and Medicmal Value . 292 
Fescue : Imported Seed in U. S. 

A .470 

Festuca; 

Germination Power . . 084 

In High Altitudes, Italy . 5x3 

Fibre 

Standardisation of Weav- 
mg Fibre in Philippines - 831 
Retting by means of Ba- 

ctUus felsineus .716 

Wild Fibre Plants in S. 

Afnca.632 

See also Agave, Bromeha, 
Cotton, Flax, Furemea, Hemp, 

Jute, Musa, 

Ficus: 

Intercalation with Coco¬ 
nuts, and Effect on Yie Id . - . 635 
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Finland : 

Cheese.821 

Bxpeiimeiit Stations , 272 

Foieslty 474 

Fish: 

Aniiinalanal P'ish . 480 


Carp Prodnctivily in 
Ponds of vSologiie (Franeo) 
and Congrds des Btangs . . n i r 
Chemical Fertilisers in 
Ponds for Incteasmg Produc¬ 
tion . * . S2S 

Congress of Fishermen in 

Austria.526 

l^'resli Water Fish, Cross¬ 
ing and Hereditary Trans¬ 
mission .128 

Herrings, Red, Digest¬ 
ibility and Value for Milk 

Production.966 

Improvements in China, 

Scheme for. 455 

International Agreements 284 
Products in Indo-China 476 
Trout, Dropsy . . . , 41b 
Trout, Stocking Wateis 


with.4x7 

Flax (Limm imtaiisstmum ): 

Germination Power * . 28$ 

Introduction into Pales¬ 
tine . 815 

Possibilities in S» Africa . 259 
Production in E. Africa . 63 

» » Czecho¬ 

slovakia .. * 481. 

Production in !]fndia . * .1176 
)> » (XT. A.) . 40 

Retting, Bevelopnient of 

Acidity during.715 

Treatise Concerning . . 459 
Wild Species in S Africa 632 
See also Plant Breeding 
Flora: , 

In the Amazon.1147 

Alpine Flora, ftotection 

of, in Austria .222 

Alpine Flora, Protection 
of, in Italy . . ..513 


Forage Pkmts 

Acacia gi raff tie . . . 627 

Audvopngon Hffus, Cvho- 
don fJactyion and Panunm 
fmmidianimhf Comj)arati\ e 

Vdlue . 962 

Chemical Stutly of h'oiage 

Crops 50 

Compel it ion iu Iklgiuin . 278 

Cultivated Area in C/icho- 

Slovakia.fKi 

h'orages for Dry Cliiua- 
tes that could be Testixl lu 

Italy . 

Fresh Forage l^roduc- 

tion in S Italy. f77 

Packing RulCvS 111 Norway 703 
Korea I^t^^pedeza (>25, 915 
Lotus covmculatus . . . Cx>9 
Ducernes, and Lupin, 

Treatise conmiiing.:^59 

Penmsetum spp .... 626 
Propaganda for Extended 

Cultivation in Brazil. 705 

Seeds, of Bi&rent Origin 608 
Seeds, Import into IT. 

8. A. . 470 

Sesbania aegyptlaca ... 914 

Sunflowers.91G 

Tnfohum suhtmane%m . 913 
See also Clovers, Feeds, ' 
Pastures, Silage and vStorage, 


Forestry: 

Acacias and Reafforesta¬ 
tion in S. France.106 

Conferences and Cougi es¬ 
ses . . 284, 1097, rro^, jio|, 1124 
Conocarpus ercoius in 

Cuba .112 

Felling, Percentage of 

Growth.948 

Forest Commissions, 

Great Britain.1173 

Forest Commissions 

Mauritius. 239 

Forest Fires, Control in 

Tunisia.249 

Forest Fires, Insurance . 104 
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Forest Mission, French 


W Africa . 189 

Forestry Question in 
Flench W* Afiica * , 955 

Forest Services 111 Brazil 812 

)) » in China 455 

3» » in Indo- 

Chinri , 1169 


» )» uiU S A 1068 

Handbook of Forest Trees 
in Belgian Congo , , , 107 

Improvements 111 France 231, 

827 

InstriuTion at Bavarian 


ForcvStry Institute . . 1059 

Instruction at Forestry 
Institute, Oxford (England) loSi 
Instruction in Austria, 

Funds for . 222 

Instiuction iu Houma- 

nia. 245 

Investigations proposed 

in U S, A .781 

Ec'gislation concerning 
Improvements in France. 231 
» in Italy . 236 

Instruction in Austria . 222 

» in Roumania 245 
Reafforestation in Cana¬ 
da . . . . 225 

Soviet Concessions . .1188 

Unification of Methods in 
French N. Africa .... 800 
Mangroves, Tanning Val¬ 
ine .. 75 

Mangroves, Yield in Su¬ 
matra .. 74 

Musanga Smtthit in W. 
Africa .......... 114 

Osier Industry .... 951 

Piceaspp BndPinusspp 
Acclimatisation in High Alti¬ 
tudes, Italy .53^3 

Plantations m Minas Ge- 

raes (Brazil). 775 

Planting Device in Trans¬ 
vaal . ..... 388 


Reafforestation in Can¬ 
ada . . .225 

Realforestation 111 Indo- 

Chida.384 

Regional Maps, Italy . itS 
Research in Belgium . 8x4 

Sal Forests in India 109, no 
Teyminalia tomentosa, Use 
for Sleepers . ... - 953 

Thinning out of Highest 

Tiees .947 

Timber, Br3ring Techni¬ 
que . . . .... 952 

Timber Exchange, Mos¬ 
cow ... . . 1187 

Timber Preservation 301 

Timber Preservation with 
Bichromate of Potassium and 

Copper 581 

Timber Resources of Bra¬ 
zil 113 

Timber Resources of Brit¬ 
ish Honduras .... 386 

Timber Resources of Cau¬ 
casus . 954 

Timber Resources of Chi- 

li. 387 

Timber Resources of Ci- 
licia .... . . . 483 

Timber Resources of Fin¬ 
land .474 

Timber Resources of Ni¬ 
geria .382 

Timber Resources of Sy- 

na.3S3 

Tr%pl0cMto'n scUm xylon^ 

Paper Value .189 

Valuation of Standing 

Forests.949 

Wood Distillation, Rus¬ 
sia .1186 

Woods of Venezia Giu¬ 
lia, War Injuries .... 950 
France: 

Alcohol ..... 182, 431 

Alcometry ...... 1167 

Ammonia ..... . 1162 
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Anatomy and Physiology 662, 
bji, 672, 673, 968 
Associations . . 794» ^-3 

Cattle .^8*, 07^ 

Chennslry and Jimio* 
logy 5i7> 539, 5)10, nt>3 

CompelitioiivS . ..... %iy 

Congiesscs, 270, 2S5, 79<), 7<>7, 

798, J 0 () 6 , HOC), IT 10, I ill, ni 2 , 

j113, 1 j14 
Dairying . . . 200, 578 

Education, 271, 491, 782, 1077 
Electricity . . 233, 822, 1050 
Exliibitions, 279, 517, 802, 803 
1^35, 3136, 3137 
E3q)erinient vStatums, 655, 783, 


3076 

Feeds . . . 395» ^69, 962 

Forestry . . 106, 301, 583 

Fruits.. 93, 9d, (>50 

Goats. *}03 


Horticulture . .... 475 

Hygiene, 117, 118, 124, 127 
391, 394, 487, 488, 562, 564, 95b, 

95 ^ 

' Legislation, 231, 457, 760, 761 
JO48, 1049, 1050, 1051, 1165 
Machinery, 160, 162, 164, 168, 173, 
423, 424, 426, 427, 705, 709, 710, 
7^5. 999, 3 [oo 4, 1009 
Manures .... 533 , 534 * ^ 7 ^ 
Medicinal Plants .... 1075 
Meat . », . 201, 202, 1024 
Milk, 194 > ^ 95 , 440, 680, 727 
728, 836, 1021, 1166 

Pigs. . . . 404,409,688,985 
Plant Breeding . . 494, 495 

Potato.495 

Poultry ., . 412, 413, 574, 99X 
Publications . . . 826, 827 

Rural Economy . . 180, 827 

Seeds. 609 

Sericulture .738 

Sheep ....... 143, 144 

Soils . .. 855 

Sugar Beet....... 84 

Tanning.49X 

Vines.300, 556, 557 


Wheal.194 

Fraxmiih spp 

As Vnu‘ Suppoit . . . 538 

Triubci Valu<‘ in Cauen- 

MIS . » . . , . . 

Flints . 

lixhibitions and Minu,s ’87, 

8u6 

Hxptiinunls piojHuscd m 

H. a A ../8i 

Funds to Culti- 

vatiou m Austria.222 

Funds to Promote* Culti¬ 
vation in Rounuinia . , . 82H 

InstriH'tion at Stab* In- 

stitute, Nc‘u.stxidt.. 10O2 

Orchard Area in C/.echo- 

Blovxikia . 4H1 

Pinching, l^egativc* Ef¬ 
fect on Volume Increase . . 056 
Preservation Methods . 721 

Production in Brazil . 812 

Super Grafting, Eflect of 

Scion on Stock. 96 

Trade in Rouiminia . . . 801 
Sec also Apples, Stor¬ 
age, etc. 

Fmomea : 

F gigantea : Compared 
with Abaca, Maguey, and 

Sisal. 65 

Furemea spp.: Wild Ty¬ 
pes in S, Africa and Spinning 

Value.632 

Furs; 

Protection of Fm Bear¬ 
ing Animals in U vS A. . . . 230 


GALLEiniA MELLomiiA :, Infect¬ 
ion with Glaucoma piriformis 564 
Gamboge see Garctma cambo*- 

diensts .. 633 

Game: New Laws in France . . 1048 
Garctma : 

G. cambodtensis and G. 
mangostana: Cultivation and 
Oil Value .633 
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Geography 

Congiesses . 1094, 1101 

Maps, Agricultural, Bra¬ 
zil . , . . , 1145 

Geology. 

Bavarian Geological Sur¬ 
vey . 2y8 

vSoil Mips , .... 2^2 

See also Soils 


Germany 

Anatomy and Physiology 565 
Associations . , . 1142 

Breedmg (Stock) , . . 767 

Gieinistry and Physio¬ 
logy * 880, 881 


Congresses . . * 1100 

Dairy . . 731, 732 

Education . . 271, 767 

Experiment Stations, 766,1059 
3060, 1061, 1062 

Breeds.196 

B^ish . 822 


Forestry .947 

Horticulture .552 

legislation.1042 


Machinery, 155, 156, i6r, 166, 
172, 428, sS3 
Manures, 591* 592, 863, 865, 
877, 759, 822 

Meteorology.265 

Milk . ... 726, 766 

Potatoes . . . 610, 713 
Publications . . . 1143,1180 

Seeds.342, 810 

Soils .... 191, 7 S 5 > 7^9 

Vines.1141, ii 44 

Gigaro, see Amm %taUcum . . . 832 
Glaucoma pinformis : Infuso¬ 
rium for Galleria mellonella . 564 
' Gkdttschia tnacanthoe: Nutrit¬ 
ive Value compared with Fro-- 
sopis juUflora . 327 


Goats; 

Breeding in Morocco . . 38 

Grazing m Palestme . 815 

Import Regulations, U. 

S. A.. 230 


Milkmg Competition in 

France . 403 

TyiDes in E Belgian Con¬ 
go . . ... 674 

Gomphia paw if lor a Oil Value in 

Brazil . . 924 

Goss3rpol . ,.396 

Grasses - In S Africa . 55 

Grassland see Pasture 


Great Britam 

Anatomy and Physio¬ 
logy .145, 146 

Associations . . 510, 1172 

Biids . . . 510, 511 

Breeding . .... 273 

Building Construction 174,178 
Cattle , . .... 1116 

Competitions 804^ 1083 
Congresses, 286, 1092, 1116, 
1117 

Dairying . . . 273, 804 

Education . 271, 273, 274 

Electricity . . . . 701 

Exhibitions and Shows 280, 
804, 1116, 1133 
Experiment Stations and 
Institutes, 273, 274, 275, 492, 1081, 

1082 


Feeds (Pig) . . 147, 148 

Forestry (Institute) . 1081 


Hops. 932 

Horticulture ..... 273 


Hygiene (Stock) 126, 273, 393 
legislation' . . , . 232 

Machinery, 153, 158, 171, 706 
707, 998, 1002 

Manures .861 

Methods of Cultivation, 58, 420 

700 


Milk .... 
Pigs . . . . 
Plant Breedmg 
Poultry 
Silage . . 

Soils . . . 
Storage . . 

Sugar .... 


• • 439 

405, 690 
. . 38 

. . 572 

• • 35 ^ 
850, 856 
. . 1018 
. . 350 






















Greece: 

legislation.233 

Tobacco (Institute) . , . 786 

GrewKt caffm : Wil<t Fibie Plant 
in S Africa . . . <>3^ 

Ckoiuuiiiut s<'e /]/(/{hts h v'/a ig( 4 ea bo ^ 

Guadeloupe Sulphur Springs Mm 
Guatemala, Coffee , , , , 9^0 

Gums * Of India, Classification . 928 
Gymrmm argenUiim . Proved un- 

rettablc .710 

Gynocaniia odovata Cultivation 
and Oil Value . . • b3^ 


PUlNAN Flora of .3'-2b 

Haiti ‘ ISducation.X073 


Hancorma speciosa * In Brazil , 924 
Jrlo.'pn, SQQ Cibotmm channsbcii * 918 

Harvesting, see MethodvS of Cul¬ 


tivation 

Hawaii 

Dtrous Fruits.943 

Irrigation . * . . , , 1158 


Manures (PhOvSphatic) . . 866 

Starch Plants {AboUum) , 938 
Sugar Cane . . . 644, 1074 
Hehanthus tuberosus : As Source 
of Alcohol 832 

Hemp: 

Area under Cultivation, 

Czecho-Slovakia.. . 

Bseport from Manchuria 466 
Treatise Concerning , , • 459 
Herbs • Treatise Concerning . , 459 
Hemandta ovigem : Cultivation 

and Oil Value.633 

Bevea, see Rubber. 

Htbtscus : 

H, canmbtnus : Product- 
tion and Market Value in S. 

Africa. 633 

H. cannabinus: Cultiva¬ 
tion in Indo-China , . . ♦ . 632 
H gossypinusf H, physa- 
H. Sabdanffa, Fibre 
Value in S, Africa.632 


H Sahdatiffa var ait ns 

fm, Oil Value . 

Holms la mins * ik'nnmatuni 
Powoi . ........ 

HolLunl . 

Jhiillnig CoustruGiun 
Coiigu'sse.s ..... 2SH 
ilinking (Milk) . . , , MH 

Fxhdutums, <ind Fait.s 320, 

11 

lA*gt«luti<m ...... 

Plant Bri'cding. pi 

Soils.7^5 

Honey , Divstinclion between Na¬ 
tural and Aitiikial. 7^7 

See also Bee-Keeping 
Hong-Kong. Silk Production . 992 

Ho pm odorata . 

Resin Value. gzB 

Tanning Value. gzj 

Hops: 

Acclimatisation in Braz- 

zil. 5^ 

New Varieties, Trials in 

England.932 

Bord&um, see Barley . 

Hornbeam, see Carplnus Beinlus 954 
Horra: Bybia Oats ...... 940 

Horses: 

Barberry Horses in Tu¬ 
nisia. ........... 969 

BavSlikire Prototype, Gen¬ 
etic Cycle.. . 971 


Census in U.S A . . . . 472 
Coat Colour Inheritance . 129 

Cost of Upkeep of 
sc Team Unit in New Zealmd i ji 
Decrease in Czecho-vSlo- 

vakia .481 

Exliibitions and vShows 517, 
na5 

Grazing in Palestine . . 815 
Improvement Scheme, 

Great Britain .273 

Investigation Proposed in 

U. S. A.7B1 

Regulations referring to: 
Breeding in Holland .. . 242 
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Infectious Anaemia in 

Denmark . . 227 

Stallions in France . . 231 
Stallions in Sweden . 248 
Russian Trotteis . • 673 

Spumsli Breeds .... 57X 

Stud vScivice, Brazil . . 793 

Tunisian Breeds . . • 962 

Type and Speed, Correla¬ 
tion between.673 


See also Anatomy and Phy¬ 
siology, Breeding, Feeds and 
Hygiene 

Horsphieldia wya . Cultivation 


and Oil Value .633 

Horticulture ^ 

Alpine Garden at Medesi- 

mo (Italy) . 513 

Botanic Garden, Cuba 779 


Congresses ... . 1107 

Farly Forcing Methods . 552 
Fxotic Species, Acclima¬ 
tisation in Brazil .... 812 
Flowering and Ornamen¬ 
tal Plants in Italy.945 

Forcing Vegetables m 
Prov. Genoa (Italy) . - . 553 

Intensive Horticulture, 

Week in France .799 

Kitchen Gardens m Cze- 

cho-Slovakia.4S1 

Plant Stimulation in 
Greenhouses with Carbon 
Dioxide from Springs . . 994 
Present Situation in Bel¬ 
gium .251 

Present Situation m S. A- 

frica.- .... 259 

Proposed Bxperiments, 

XT S. A. 

Research and Education 
in Great Britain . ..... 273 

School at Berlin-Dahlem 

(Germany).1061 

Stations in Denmark , . 780 

Trade of Garden Produce, 
Ptoumania ..8or 


Workmen's Gardens, 
France (Enqmry) .... 475 

See also Artichokes, Cucur- 
bilaceae. Tomatoes, etc 

Hungary Maize.348 

Hydraulics 

Agricultural and Indus¬ 
trial, in Syria (Monograph) . 827 

Congress to Regulate Wa¬ 
ter Supply m France .... 285 
Congress to Regulate Wa¬ 
ter Supply in Italy . . . 1123 
Deep Water Sprmgs (Mo¬ 
nograph) .827 

Dramage of Marshes in 

Italy .762 

Drmkmg Water and Hy¬ 
draulics ill Brazil .... 812 

Government Schemes, 

China .455 

Irrigation Schemes, India 814 
Irrigation Schemes, S A- 

frica.818 

Irrigation Schemes Texas 
(XT. S.).1157 

Irrigation , Overhead, 

Hawaii.1158 

Irrigation, Sugar Cane 

Area, N Peru.1184 

Irrigation Waters, When 

Safe ? . . ’. 993 

Imgation Works, New, 

in Austraha .463 

Krause Pipe System . 155 

Pumping from Wells for 

Irrigation.1007 

Rams, Hydraulic, in Mo¬ 
rocco .291 

Regulation of Water of 
Tafna Basm, Algeria . . . 291 

Sprmgs, ITse of Carbon- 

dioxide for Plants.994 

Water Power Resources, 

Canada .1175 

Wind River Diversion 
Dam, Wisconsin (H S) . . - 418 

Hydnocarpus anihelminthca: 

Cultivation and Oil Value 633 
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sSec also Tarahtogems K^t}Z}i 054 
Hygiene, o£ Ifiveslock. 

Aborts >ti, Contagious m 
Ostlle. 30 ^ 

Agtilaxy , C< nikigi< >us, 

Agents and Culiivalion , . iZi\ 
Anaemia, l^quitie, lion 
Content of Blood and Spleen 300 
Anopheles, Theory of ]Mi- 
santhiopic and Zoopliilous . . .^88 

Anthrax: and Cntanccnis 

Vaccination.117 

Anthrax, Serums for Foot- 
and-Mouth, Hydrophobia and 

Rinderpest.496 

Anthrax in N. Africa , 392 

Anthrax, State Control 

in U, S, A.230 

ArgUvSidac, Ticks in Pun¬ 
jab (India).116 

Ascarts lumbncoides, Ef¬ 
fect of I4OW Temperature on 
Vitality of Eggs .... 663 
Asparagin and Animon- 
ium Nitrate, Influence on Ni¬ 
trogenous Metabolism of Ru¬ 
minants . ... 961 

Cholera, Fowl, Curative 

Measures. 503 

Congresses, Veterinary . 287 


Contagious Diseases, Re¬ 
searches in Tunisia.. 969 

Cuprex, and Ectoparasi¬ 
te of Dog and Fowl ..... 563 
Decubitosis and Eatuziek- 
te (Cattle Paralysis) of S. A- 

frica.. 957 

Diphtheria, Hereditary 
Resistance of Poultry . , . 959 

Disinfection in Mammals, 
and Dourine in Horses .... 118 

Entero-hepatitis in Young 
Turkeys ...... J . . 127 

Eshibitions ..... 1133 

Experiment Station, E- 
cuador...267 


Expinmcnt v^itiou, 
sari (Italy) . . . . ^^02 

Faeces, Cows’, Batleiial 
C<mteiit .... ... 121 

Fool and Moulh, ol She* p 
irallnui nu'lbmllu infect¬ 
ed with (thilU^mUl 

(rlimkis , Seiotheiapv 

against . ..30/ 

(hutre in Anmijils . . 
(kissypol, PcuMming Jif- 

feci. . .. jtiO 

(kufting luletslii ud 

Glands on Iloifees. 

Haeiuoglobinuiia in Cal¬ 
ves .. 120 

Hornumts, Hexnai. 
fle Action on Oigninsm , . 30/, 

Hygiene ol African vSlieep 704 
Injections. Bui )-Cutane- 


ous, ElTect on Lactose .... O75 
Malarial Conti ol by Stock 

Breeding. ^80 

Milkweed, l^oison .... 389 

Mosquitoes and l*ro- 

phylaxis ..487 

Nagana, Cattle, Remedy. 261 

Pig Diseases.125 

Pig Disease due to Iron 

Deflcicncy in Food.147 

Piroplasmosis, in N A- 

Mca.392 

Piroplasmosis mid East 
Coast Fever in Congo .... <»7 j 
Plague, Oltth^ vBuscepl- 
ibilily of Weaned Calves. * . 004 
Poultry Diseases and Vi- 

tammes.*26 

Pyoktanin coeruleum for 
Summer Sores of Horses ... 119 
Ranunculus m Calves . . 120 

Regulations, vState: 

In Austria . ....... 222 

»Belgium. 1043 

» Brazil.X044 

»China. ..455 

»Jugo-Skvia 246 
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Reseatcli Investigations 
In Great Britain . * . . 273 

» Tunisia .969 

» S Africa.259 

» U S A.781 

Scab ill N Africa . . 392 

Serums, Biological, Tro¬ 
pical Divsease .496 

Scrums, I^aboratories in 

Qnli .778 

Sun a, vSerums for . « 496 

vSurra, Transmission Ex¬ 
periments <. . . . , 123 

Ticks, Control Deciee, 
Uruguay . . . 250 

Ticks, New Method of Re- 
movmg ... ... 960 

Trypanosomiasis of Ca¬ 
mel in Turkestan . . 122 

Trypanosomiasis, Cause 
of Nagana in Cattle , . . 261 

Tsetse Fly, Remedy . 261 
Tuberculosis, State Con¬ 
trol in U. S A.230 

Veterinary Police Service, 

Brazil .795 

Weight Loss dunng Trans¬ 
port of Animals.662 

Yadil, Antiseptic, on the 

Farm. 115 

Hygiene, Rural* 

Antineurotic Vitamine . 485 
Bayer Remedy for Sleep¬ 
ing Sickness.261 

Ben-beri I^esearches - 49 ^ 
Competition, Modem Vil¬ 
lage, in France.517 

Flatulence and Grapes 

Remedy. 557 

Hay Baths ..... 490 
Malaria, Control of in 


Samoa .263 

Malana and Antrmalarial 

Fish. 4^9 

Malaria and Stock Breed¬ 
ing .4^^ 

Microbiological Scientist, 
Agostino Bass.riS2 


Microbiological Tropical 
Disease Research, Pasteur In¬ 
stitute, Indo-Chma . . , 496 

Public Health Service, 
Brazil . ... . 454 

Thermal Stations in Anti- 

tilles .. . . 262 

Vitamines, Antmeurotic 485 


IGNAME see D'loscorea . . 832 

Ilex pamguayensis Production 

in Brazil .812 

Implements, see Machinery 
Importation, see Trade 
India • 

Coconut . . . ^ , 72 

' Congresses . . .1119 

Cotton . . . 919, 1176 

Feeds .141 

Flax .1176 

Forage .... 355, 914 

Forestry, 109, no, in, 953 

Gums .928 

Hemp .1176 

Hydraulics .814 

Hygiene ... 116, 123 

Machinery.422 

Maize .348 

Manures (Phosphatic) . 323 

Pastures .353 

Silk .992 

Taimiferous Plants 368, 926, 

927 

Tea.436, 931 

Textiles.1176 

Indo-China: 

Agave.365, 7^7 

Beverages ...... 49b 

Cotton ........ 359 

Forestry . . . 384, 385, 1169 
Institute (Pasteur) . . 496 

Legislation .235 

Manures.*. 49b 

Microbiology.496 

Oils .73, 633 

Pepper (Export) .... 548 
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Rural Economy . ... 

Rice ... . 602, 03 

Tey. 

IndiistrievS (Aiiiuml ProdiK'th) 

Sec Dyatyiiig, Egpjs, Ihm, 
Poultry, Scncullure, Wool 
Industnes (Plant Piodtiet.s) . 

See Alcohol, Bieadinokini*, 
Camphor, Citrous, Copra, 
Cotton, Esdubitions, hVuits, 
Hemp, Hops, I^^uskitioai, 
Idaoliiuery, Oils, Osier, Paper, 
Rubbcn, Sugai, Taimins, To¬ 
bacco, and Wines 

Ingyiii, sec Pentaome suatns . 027 

Inspection' 

Agricultural, in Brazil . 1145 
Of Milk Supplies . iqz 

See also Forestry 
Institutes, see Experitiicnt Sta¬ 
tions 

Ihsuranco, see Rural Economics 
Ipomoea hatatab * 


As Source of Alcohol . . 832 

In S, W. Fiance .... 35a 

Iraq: Dates.roo 

Iris xyphotdes - Effect of High 

Altitudes . 595 

Irrigation, see Hydraulics and 
Methods of Cultivation. 


Irvin^ta malayam and L OH^ 
veri : Cultivation and Oil Value 633 
Italy: 

Alcohol.832 

Anatomy and Physio- 

logy.50^ 

Barley ......... 478 

Bi?eeding .... 1085, xi2x 

Camphor. 546 

Cattle. . . 569, 57,X, 675, 995 
Cereals ........ 277 

Chemistry and Physio- 

.535.542,883 

. Comtaissions.824 

Congresses, 287, 529, 790, 793. 
1097, 1098,1120,1121, 1122, 
H23 


IXiiryiiig 503, 

74 ". 744 , 74 ( 

Education, 

787, iuSy 1088 


!o 80, jot jo 

Ekctiicity 

. . . }8t) 

ExhibitK)U.s, *fKi 

1, p8, Htis, 8t)f>, 

Hoy, Hotj, 1 

I 41 , II 4 <>, 11 47 

lixpirinicnt Stations, -{07, piH, 


‘i"l, 78H. 

780, lo8j, I0S5, UhSO 

Freds . . . , 

. . . 008 

Flax , . . , 

: . . . . 7H) 

Flora , . . . 

.... 

Forage * 

(77, (oo, 0)9 

Kcuestry 

. . , . . ii8r 

Fiiiil . 555, 

(•"■i. 7 - 1 , 4 . 0)2 

(houiKlnut . . 

, , , . . O03 

I {orticnltiue . 

l'H«, ‘iS 4 , 34.1 

Hygieiii*, 119, 

I JO, )« 5 , 4K9 

VP, 

.VM toHo 

Legislation, 236, 702, 1055, 


1059, 10H4 

Lucerne . . . . 

.Oil 

Machinery . . 

. . . 163, 1003 

Maize . . 34 (ii), 3)«, 498. 905 

Miitmrcs . . . , 

, . . . . 878 

Medicinal Plants, 549, 550, 551 

Milk. 

. . 400, 68i 

Oils, 296, 50^, 

923. 925. »o86 

Olives . . . . , 

.504 

Opium .... 

. 937 

Parka . . . . . 


Kgs. 

. 466, 689, 9B6 

Poultry . . . 

503 / 573. 

Rice. 

. • . , 449 , 9 i 8 

Rural Economy . . . . 1170 

Seeds .... 

, . . <)07, O08 

Sericulture, 479, 575, 697 

Soils .... 

,,, 847.854 

vSorghum. . . 

.... 617 

storage . . 

480, 721, 722 

vSugar . . . 

.... 255 

Sugar Beet. 


Tea. 

.... 547 


Tobacco .50T, 535 

Vines, 294, 381, 558, 559,'560, 
638. 659, 7^2 

'Wbfiat, 44, 45-46,293.347/901 
Wines, 429, 711, ion, 1137 
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Ivoay Coast - Cojffee . . * . 646 

Jack Tree, see Artocarpus 

.635 

Jatiiau-a : Pimento Teaf Oil In- 

flustry .375 

Jao, see Cyupturns vocUvagtis 298, 695 
Japan - 

PTsli .128 

Plant Breeding . . 885, 886 

Rice. 885, 886 

Tea , 648 

Jasmine* Metliod of Extract¬ 
ing Perfume . * . . . 719 

Jatropha stimulosa Oil Value 69 
Java * 

Exlnbitions and Shows 1127 

Maiste. 348 

Manures .875 

Rubber. 76 

vSugar Cane. 772 

Tea. 373 

Juglans : 

J nigm ! As Vine Support 558 
Jugkms spp. • In XJ S. A. 

and Canada. 99 

Jugo-Slavia; 

Breeding Stock . . . 246 
Exhibitions and Fairs 521 

Horses .130 

lyegislation.246 

Mfiize.348 

Vines .308 

Juniperns : 

/, emka in Russia . , . 954 
/, in Kenya, Tim¬ 
ber Value.108 

Kafir ; Tamiin Content ... 24 

Kaki, see Diospyros Kah% .. 723 
Kamala, see Mallotus harbatus 633 
Kameeldoorm, see A cacia gim-ffae 627 
Kanyin, see Dipterocarpus . 927 

Karagatch, see Ulmus suherosa 954 
Kelp ‘ Recoveiy of Potash from 
MacrocysUs pynfera and iV(9- 
yeocysUs lueikeam .871 


Khalet* lyibya Date . . 940 

Kikuyu, see Penmsetum clande- 
stinum . . 353 


liAi, Sarson and Lalka Tora * 
Germination Tests . . 

I^rch, European In Belgium 8 iy 
Lanx spp * Germination Power 285 
Lasiosiphon 

L anthylloides, L ma- 
cropetalus and L Metsnena- 
nus * Wild Fibre Plants m S 

Africa . . 632 

Ententes ... . . 5 

Lebtstes veticulaps' Transmis¬ 
sion of Characters . .128 

Legislation and Administration. 

Birds, Insectivorous, Pro¬ 
tection in Spain . . . 1047 

, Birds, Wild, Protection 
^ in S. Afnca . ... 765 

Birds, Wild, Protection 

in Nyasaland.1053 

Birds, Shooting Regula¬ 
tions, France . .... 1048 

Crop Regulations * 

Coffee Import, Costa Rica 226 

Coffee, Free Export, Hon¬ 
duras ... .... 234 

Cotton Import into E- 

gypt .228 

Cotton Protection in Bra¬ 
zil .1044 

Cotton Protection in Pa¬ 
raguay .241 

Cotton Protection m 

Spain.. 229 

Cotton Protection in St. 

Vincent .1054 

Forests, Control of Dis¬ 
eases, Spain.1047 

Fruit, Cultivation and 
Protection, Austna .... 222 

Fruit and Vegetable Stan¬ 
dardisation, California .... 230 

Manioc Cultivation in 
Brazil . 
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Plants. Cultivation and 
Protection in Austria . , , . 222 

Plants, Import Prohibit¬ 
ions. Costa lUca . . * 226 

Potato, Import IVkvKSun^s, 

Prmioe.1051 

vSugat-Bfot, Higher Coin- 
inissioii ni Fiance . . . . 2^1 

Vine Glowing Be/irke 

Contiol, Germany ... * 1042 

BJdiicational Becices: 

CitioUvS Rc'vSearch, Italy 236 
Co-operative Set via*, 

Prance .231 

Economic Museum, Indo- 
Gima . * . . . 2 t 5 

ExtensionServiot‘, IT S A. 230 


Instruction tu AuvStua , . 222 
Scientific Eiujuiries, P'lan- 

ce.. . 231 

Services, (kcece , . . , 233 

Eicjienniciitation: 

Annual Funds, Austria 222 
Experiment >Stations,Clii- 

. 455 

Forestry: Control of Dis¬ 
eases, Spain 1047 

Provisions for: 

Extension, in Oiina . . 455 
« in Italy. . . 236 
Forest Fires, Tunisia . . 249 
InstmctiDU in Atistriu . . 222 


* in Koumania 245 
Reafforestation, Canada . 225 
Fruits: 

Citrons Industry, Italy , 236 
Diseases, Protection 
against, in Italy ...... 236 

Grapes, Drying of, in 

Greece .233 

Grape Standards, V, S, A 230 
Olives, Barte in Greece . 233 
Olives, Destructive Cut¬ 
ting, in Greece.233 

Vines, Bedrke Control, 
Gennany. ......... 1042 


liidiust i K\s Ri gu lat K)! s s • 

Apple l\u,king and Giad- 
mg, n S A . . , . 

Bulb Fmpojt Uestiniioiis 
Great Btitam ...... **^2 

Ciiisn.s, InduMtial, Fui 

g'uay .'5*^ 

Cluv.si Fatloius, Canada 225 
Daily Ptuduets, F S. A 2^0 
Dnny I'todncth, Suf^ptes- 


sion «)f lhaud, Ihntux* . , . 

Fei'ding v^lidXs in iha/.il . 154 

Feeding Studs m I* S. A, 230 
hVildiMts, CotimKice, t* 

S A. .23<» 

FoMgc‘ Parking, Norway 7(»3 
Frauds, Siippressioj i, 

I?rance.760 

Fuels. SubvStituti's, Ih’an- 

ce.i04t> 

Furs, Sale of. F S A . 230 

Ftrape Drying, Crrtvce . . 233 

Inseetieid(‘.s an<l Spraj^s, 

Brazil.7,0 

Insecticides and Spiays, 
Timisia .......... 249 

Medicines, Brazil .... 454 


Saw Mills and Timber 

Stores, China.455 

vSkiiis, U. S. A. 230 

Sugar, and Purification 
of Waste Waters, Belgium . . 223 
Tea Regulations, China . 153 

Wines, Repression t)f 
Adulteiatioa m Algena . . . 210 

Wines, KiH'ouiageint^ul in 

Italy .1055 

Wines, Fraud Suppn‘Ssiou 

in Fiance.760 

WxncvS, Protection of Typ¬ 
ical Italian.. . 1056 

Insurance Regulations: 

Camp Fires, Daw in Ar¬ 
izona (D. S.).230 

Forest Fires, in Tunisia 249 
Divestock Regulations: 

Bees, Disease Regulations 
U. S. A, 


230 























— 39 — 


Cxillle, Herdbooksm Fran* 

..237 

Cattle Pedigree Books of 
bVciich Breeds , . * ^57 

Cattle Marking, balva- 

doi .247 

Cattle I'ubertnilosis Con- 

trol, Belgmni .1043 

Cattle Tuberculosis Con¬ 
trol, U 8. A.230 

JDoaucstic Animals, Di- 
seuvse Regulations Belgium . . 1043 
lloiuostic Animals, Pol¬ 
ice Sanitation, Belgium . 1043 
Game Laws, New, in 

B'rance.1048 

Horses, Anaemia and 
Tlirtisli Control, Denmark . 227 
Horses, Coital Control, 

Belgium.1043 

Horse Breeding Pro¬ 
visions, Holland.242 

Horse Breeding Pro¬ 
visions, Italy.236 

Horses, Stallions, Private¬ 
ly Owned in Prance .... 231 
Horses, State Approval, 

vSwcdcn. . . 248 

Horses, State Stud Sta¬ 
tion, Jugo-Slavia .... 246 
Hygiene, Regulations, 

Austria. 222 

Hygiene, Regulations 
Jugo-i^avia . ....... 246 

Plygiene, Regulations 
Uruguay ......... 250 

Hygiene, Regulations, U 

S. A.230 

Import Regulations, 
Stock, in U S. A . : . 230 
Services, Re-organisation^ 
in French W, Africa . . 219 

Stock Breeding Stations, 
Jugo-Slavia . . ... 246 

Veterinary and Sanitary 
Regulations in Bulgaria . - 1043 
Machinery Regulations, 

Annual Funds, Austria. . 222 


Bavanan Certificate of 
Recognition . . . . 583 

Electric Power, Distri¬ 
bution in Country Districts, 

France .231, 1050 

Liquor Motor Fuels m 
France .... . 1049 

Scheme in China . . 455 

Manures and Fertilisers, 
Regulations. 

Enquiiies in Spam . . 229 

Inspection in IT S A . 230 

Services in China . . 455 

Pasture Regulations 
Delimitation Schemes, 

China ... 455 

Laws in Austria . . 222 

» » China . . . 45§ 

» » France .... 231 

Pests and Diseases, see 
Plant Diseases Index III 
Rural Economics, Regul : 

Census, Uruguay , .250 

Colomal Allotments in 


Morocco.1052 

Draining Marshes, Italy 762 
National Department . 
Public Health, Brazil.... 454 

Metric-Decimal System, 

Morocco . 238 

Museum, Economic, Indo- 
China . . ...... 235 

Public Works, Chma . 455 

Rectification of Iloldmgs 
and Irrigation, China . ... 455 

Rural Electrification, 

France.1030 

Water Supply of Houses, 

Peru. 243 

Seeds, Regulations: 

Control m Austria . - 222 
Distribution of Seed in 

Uruguay .IQ 5 ^ 

Fumigation of Cotton in 
Private Establishments, St. 

Vincent ..1054 

Gram Tritures Act, U. 

S. A.230 





















40 — 


Grain Trade Bnqiury 

Canada .2-25 

Import Prolnbitioii of 

CofCee, Costa Rica.226 

Import Proliibitioii of 

Cottou, Egypt.22S 

Inspection and 'resting, 
Canada . 225 


Inspection and Testing, 

France .231 

Sale Regulations, Qmiida, 225 
Sale Regulations, U S. A. 230 
Sericulture Regulaticnis: 
Concessions and Grants, 


Brazil.. . 224 

Extension Grants, Fran¬ 
ce and Colonies.761 

Service Scheme, China . 455 

Eime ; 

Defmitions.860 

Timing and Marling Feat 

Soils. 862 

Lithuania: Exhibition.1138 

Lucerne: Association with 
Wheat as Hoed Crop .... 621 

Lucerne as Protection 
against Fire ........ 622 

Root Development under 
Varying Conditions ..... 620 

Lupin: 

Cultivation and its Ad¬ 
vantages . , . . . . 623 

(Jrermination Power . . . ^^5 


mD Implements. 

Care of Farm Implements loro 


Committee, Central, for 
Hotor**culture in France . . 785 
Competition for Oil Mo¬ 
tors in France ....... 785 

Cost of Mechanical Culti¬ 
vation in Vineyards .... 424 

Crusher, Gallois, for 

Palm Nuts. ..714 

Cultivators, Alternating 
Inter-vine Apparatus .... 703 
Cutters, for Potato 
Haulms. 706 


Daily, Cteam vSupaialoi, 

New Driving Gtvu . , . 1106 

Dauy Machmery, 
on Keltic (ha\Hy . . . , 720 

iMitv Maohnir Sl.itihtics 
in Czirho-vSloxjikia .... 154 

Dairy, jMechauical Mih 

leers.710 

Daily, M<kU ‘1 Machiueiy, 

Instil uti- at Kiel...... 7f>6 

Dairy vSeparaUns, Bri’ik- 

mR .172 

Dairy Separator, 

PIKSKY Centrifugal .... 173 

Engine Statistics in C/i*- 

cho-Slovakia.154 

Exhit)itions, (knerul 802, 1136 

T138 

IMiibitions, Bc^et Har- 

vestens.. 168 

Exliibiiions, Dairy, Ma¬ 
chinery .1125 

PJxlnbitions, liydro-JSlec- 

tric.1126 

Extractors,Elcciro-chem- 
icai ot Cellulose ...... 1016 

Extractors, Palm Oil . 714 

Extractors, PerfumevS, 

Ormo Method.. 719 

Extractors, Potato Starch 

OERS Method..713 

Felling, New Petrol Drh 

ven Saw.. 170 

Fuel, Air Dried Peat . . iqr 
Fuel, Molasses Alcohol . 183 

Fuel, Straw.428 

Fuel, Vegetabk^ Sources 1012 
(yas Onerators, Electri¬ 
cal Plant ..158 

Generators on Giarcoal, 427 

Generators, Heavy Oil 


Type.. 156 

Generators, on Straw C)as 157 
Generators, Tractor Ex¬ 
periments . .... 7S5 

Generator, Windmill El¬ 
ectric Plant . ..15S 

Harvesters, Beet.... x68 




























Hajvesters, Banting, Cot¬ 
ton, Picking.. . . 425 

Harvester, Mechanical 

Fla:?!: 426 

ilaivcvSier, New Way . xGs 
lA*giHlilivi‘ Ordeis * 

AccicU'nts during Work 

in France .1x65 

Cc^ntral Organisation in 

P'rance.231, 785 

Ci‘rlificate of Recogni¬ 
tion in Bavaria $83 

Pounds for Institutions in 

Austria.222 

Lifters, Potatoes . 164, 1003 
lifter, Sugar Beet . . . 707 

Liquid Fuels to replace 
Petroleum in France . . . • 1049 
Manure Spreader Statis¬ 
tics in Czecho-SIovakia , 164 
Milling, of Adlay . . , 186 
Motorculture in Great 
Britain and Colonies .... 153 
Planters, Bisk, for Potato 1002 
Planters, Bucyto for 

Trees.388 

Ploughs. 

Automatic Bajac. . . . 423 
Brakes and Coupling 

Gears.159 

Bumiester Type .... rdi 
Cattle Breeding and Mo¬ 
tor Ploughing . .. 995 

Cranked Asie for Slop¬ 
ing Ground ... ... 1009 

Draft Investigations un¬ 
der Varying Conditions . . . 998 
Brill Plough, New Type. 1000 
Bleetdcal Improvements 700 
Fioranx System .... 163 

Man and Stock Types . 155 
Ploughs for India . . , 422 

Ploughing without turn¬ 
ing Furrow .419, ^99 

Retro-Force .. 999 

Steam Ploughs, Statistics 

Czecho-Slovakia.154 

Two Share Type .... r54 


Sub-Soil Type .... 162 

Pumping Wells for Ir¬ 
rigation .1007 

Pumping with Tractors 
for Maize Irrigation . . , roo8 
Rakes in Czecho-Slova- 

kia.154 

Reapers, New Innks 

Type . 167 

Retipers in Czecho-Slo- 

vakia.1 . . 154 

Rural Engmeering Sche¬ 
mes in U S. A .... 781 

Seeders, Bandsaat Tests 155 
Seed, Depth of Drill Re¬ 
gulator .1001 

Seed Separators for Dod¬ 
der and Plantam . . . 709, 1172 
Seed Separators, Statistics 
in Czecho-Slovakia . , . 154 

Sieves, Small Mesh Wire 15 
Sorter, Potato, NiQUET- 

Hesbqiie.1004 

Soil, New Apparatus for 
Mechanical Analyses .... 14 

Subsoilmg, Efficiency of. 420 
Stubble Burner, BRA 3 srDT 169 


Tea Machinery. .... 771 

Threshers, Mechanical, 
and Effect on Wheat. , 708 


Thresher, "Pae. 03 ;e No 4, 155 
Thresher Statistics in 
Czecho-Slovakia . ... 154 

Thresher, Straw as Fuel 428 
Tractors: 

Balance for Baskets, etc. 1 59 (n) 
Brakes and Gears with 
Projections . ..... 159 (i) 

Hand Worked Tractors 160 
Motor Tractors in Great 
Britain and Colonies ... 153 
Russia Industry. ... 42r 
Use for Pumping in Maize 

Irrigation .\ 1008 

Trade in New Guinea .1178 
Treatise on Modem Farm 
Machinery. ^ . 705 

Weeder, Boat Cutter * 17X 
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Weoder, MoRBXtiNi . , 45 

Maize: 

Cultivation and Yield iti 

Brazil .Si*-*, 009, n js 

Cultivation and Yield 
Cape Velde Lslandw » . . . 
Cultivation and Yadtl in 

Cihcki. 

Cultivation and Yield m 
Czecho-Slovakia ...... \St 

Cultivation and Yield in 

South Africa.. O04 

Cultivation and Yield in 

Tanganyika .258 

Curing and Ivoss of Nu- 
trientb in Silo . . , , 908 

Dobihty Caused by Diiect 
Fertilisation ........ ^3 

lifficient Utilization of . 19 

ijiivsiling and Diying St^ft 

Maize. <»I3 

Feed Value .... 66q, 691 

Genetics, Studies in . . 34 

Irrigation with Tractors 

for Pumping. ..1008 

Productivity of First Ge¬ 
neration PlybridvS. ..... 33B 
Quarenton Variety in Bra¬ 
zil ... . .906 

Scagholo Hybrid in Italy 9^5 
Silage Evaluation ... 6r6 

Sorting Seeds according 

to Six'ciiic Gravity.B93 

Stranipelli Trials .... 49B 
Treatise on Maize . . . 459 
Water Absorption and 


Germination.. 903 

World Production, and 

Utilisation.348 

Viability Tests..... 897 
Yield and Rainfall. . . 904 

See also Chemistry and Phy¬ 


siology, * Feeds and Plant 


Breeding; 

Malaya: Rice ........ 35 

Malhtus barbatus : .Cultivation 
and Oil Value.. . 633 


Malting Three Malt Wutks m 

Italy. . . 

Mangabeirn see Hathonud 

Cldstf . 

MdUiitjad tiuiua, 

!mp<ut Ri\e,n!atinu,s, 

Hgypi . Z2H 

rut<t<Mlatid with Oho- 

nut Palms.. . 0^*^ 

Preseivatioii.7.39 

Mjuigosttvn .MV Cfurnua 

gosiathi .0^3 

Mangiovi* * 

Jiark as Tanning M.ite- 

iial . 73 

vSwain]is in Sumatra * 74 

Manihot iftilnssirntt * 

Breadiunyug Te.sls . . ^34 

Deciee on Cultivation in 
Brazil .. 224 


Cnllivatiou in Biazii 917, 1145 
Production in Bnr/il . . 812 
Ptoduoiiou in Sicily . . 832 

Manures and Fertilisers: 
ijeneral: 

Bacterial Fertilisers . . 594 
Bacterial Flora Investi¬ 


gations .781 

Bagasse on Sugar Cane 
Hantalions ........ 83 

Carbon Cycle and Carb¬ 
onic Fertilisation.876 


Catalysing Fertilisers. . 704 

CiyAiJOB Transfonuation 
Method foi Ammonia . . , 533 

Cluiuina lus New Fertiliser 878 
CoilVe Manuring . . . 030 

Definition of Terms . . 860 

Esdiibitions.807 

Fish Ponds, PVrtiliser 

Unit . 

Groundnut Cake Spray 

as Fertiliser.496 

Hev0a BateK, Effect of 

Manuring on. 76 

Investigations proposed 
in U. S. A. ....... . 781 
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I/\s4islat It m Concerning 

Chemical FertiliservS 229, 230 455 

Dried, Value . 18 

Manganese vSalts, Socliinii 
Muorulc and Poldssuun Iod¬ 
ide, Value of.877 

Molasses on Cine Soils . 8t 
Nodnlalion of Soy Beans 
and IJfect of Mineral Fertil- 

iseis , . ..879 

Feat Solis, Manniing of 862 
Sacks, Protection of Per- 

tiHsers . 21 

Sugar Cane Manures . . 265 

Sulphur Ill Relation to 
Fertility.. . 593 


Treatment Relative to 
Mean Yield and Deterioration 861 
Manures, Green: 

Humus and Humification 855 
Melihius tndioa on Sugar 

Plantations.864 

T&phfoUa purpurea on 

Tea Plantations.931 

Manures, Nitrogenous' 

Dicyaiiamide and Guanil 

Urea Sulphate.874 

Farmyard Msinure, Trials 17 
Farmyard Manure, New 
Method of Utilisation . , . 863 

I^ad Nitrate, Properties 20 
Nitrate ot Soda and Yield 
of Ammonium Saits . . - 861 
Nitrogenous Fertilisers 
and Poud Productivity . * 
Nitrogenous Tests for 

Cotton. 920 

Nitrogenous Tests for 

Peat Soil.862 

Nitrogenous Tests for Tea 931 
Rehmsdorf Nitrogenous 

Fertiliser .59^ 

Urea and Ammonium 
Chloride, Absorption and 

Reaching. 875 

Urea and Ammonium 
Chloride, Investigations at 
Rothamsted . , .,.275 


Manures, Phosphatic 

Acid Phosphate, Rever¬ 
sion in Acid Soils , . , 324 

Basic Slag, Availability 


of Phosphoric Acid , . . 869 

Basic vSlag, Definitions . 860 

Basic Slag, New Types 275 

Basic Slag, Trials in Ger¬ 
many . ... 591 

Dicalcic Phosphate Trials 591 
Phosphates in Mexico . 868 

» » Morocco 867 

» Indigenous 

in India.323 

Phosphoric Acid Problem 

in Germany.865 

Phosphoric Acid for Pond 

Productivity. 82 f 

Rhenaniaphosphat 

Trials.591 

Silica, Dune and Soil 
Reaction, and Rffect on Avail- 
abihty of Phosphates in Fer¬ 
ruginous Soils.866 

Superphosphate and Bar¬ 
ley Yield .861 

Superphosphate and Cat¬ 
tle Paralysis.957 

Superphosphate Trials in 

Germany . 59 ^ 

Manures, Potassic: 

Adverse Effect on Barley 

Yields .861 

Magnesio-Potassic Sul¬ 
phate Definitions and Formu¬ 
lae .860 

Orthoclase* Availability 
of Potassium ...... 325 

Poland, Potash and Su¬ 
perphosphates .1185 

Potassium Iodide and 

Plant Growth .877 

Recovery as Blast Fur¬ 
nace By-Product.870 

Recovery from Kelp . . 871 

Saltpetre, Chili, Origin of S72 


Saltpetre, Possible Effects 
of Iodine and Radio-activity 873 
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Seaweed Carbomsatioti 1174 
United Stales Potash Out¬ 
put .Tf ^ 54 

Vine Developinejil and 
Ehect of Potash 794 

Wool Washing and Pot¬ 
ash HecoviTy .... k) 

Maple : 

As Vine vSup]>ottvS . . * 558 

Timber Value hi Caucasus <^54 
Maquis, see Conucarpm eyectus ir*’ 
Mattinique Plot SpntigB. . . ^bj 
Mate * Production in Pmzil * 812 

Mauritius 

Alcohol . . . 256 

lyegislation . . . . * 239 

Sisal. 0^2 

Sugai Cane . . , 81, 250, 643 
Mauritiiis PIemp,see Fuycyaca 

gantea .032 

May-Lan, see A$scuIhs mdwa . 73 

Mbembakofc see Afzdia qiiau^ 

z&Yisis . 108 

Meat: 

Categories in Pelatiou to 

Cattle Selection.68^ 

GaavSification and Iniluen- 
ce of vSex ......... 978 

Export in Btaxil.... Btz 

Foreign Markets, Devel¬ 
opment in Argentina .... 8n 

P'rozen Meat and Moulds 1024 
Plum and Fork Products, 

Factor for. 202 

Keeping by Frigoraseptic 

Method. . 201 

Quality of Fork and Feed¬ 
ing .... . .988 

Medicago spp.: Germination 

Power. . Z84 

Medicinal Plants: 

Carpotrocke brasihensu . 938 

’ Chmopodium .653 

Dodonma Thunbergiana . 89 

Eptisetum afveme . . 551 
Enoc0phalus umhellatu$ * 89 

Hydmearpus mthelmtn-- 
. 1147 


Onadkt V;? 

Papani . \Hb 

IVpiMnnint . . . >49 

Poppy.o>, \ <H7 

((Humiha . . ‘,<>0 

Pieuthum aqiutinkm . . 202 

SphcHof^yky tihiotiikUidifi. 89 
Sintnq^hi Utfifolht , ^78 

Turuhti^ieni*^ hifhit o^^4 

OpH 

Vine (r»i:a|H\s).5,^7 

Melui Azetkyach, Cultivaliou 

and Oil Value . ..03 j 

Mclthitts nidiuu * As (h(‘en Man¬ 
ure foi Sugar Cane , . . . . 804 

M<^Hop€)tauna. Silk Pioduclion 992 


Mesquite sec IbvwpHi z u 3-7 


Meitwology, Agdculiiual: 

Clinuitoh igy Conference, 

Honolulu .284 

Critical Periods in Sugar 

Cane (iiowlii. 2 

Egg Uaying and Effect 
of Meicorohsgical Conditions qqi 
Freezing Point of Plants 25 


Frosts and Date <if Sow¬ 


ing Cereals .899 

Frost, Protection of Vi¬ 
nes ..560 

Frost, White, Use of At- 
tiEcial Smoke Clouds .... 3 

Investigations Proposed 

in XT. S. A.781 

Organistition in N. Africa Hoo 
» » (kTOiiiuy 265 

pyoaopis piUjhm and 


Adaptation to Couditlous in 

India .. 23 

Rainfall, PJffc^ct on Clcwer 

Yield (vSw(den). J 

Rainfall, Etfect on Maize 

Yield (S. Africa). 904 

Rainfall, Effect on Wheat 
Yield (Rothamsted) .... 

StatioHyS in China ... 455 
Sunlight and Chemical 

Nitxihcation . ..848 

See also Ecology. 
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Methods of Cultivation 

Artifici<al Harvesting . . 58 

Kleclro-culture . 701, 702 

Forcing, Karly, . , 552, 553 

Intensive Cropping in Re¬ 
lation to Soil Aiudysus . , 857 

lutgatiou Wateis, vSafety 

of .... 993 

Methods of Crop Im- 

proveint‘nt.794 

Planting Methods for 
vStrawberries .... . 93 

Ploughing without turn¬ 
ing the Furrow . .419, 699 

Ploughing'* in relation to 
Cattle Breeding . . . 995 

Pumping Wells for 

Irrigation .1007 

Requirements in Cihcia 483 
Rotation under Irrigation 997 
Soils, Exhausted, Improv¬ 
ed Methods in Brazil . . . 996 
Sowing, Date of, and Ef¬ 
fect on Cereal Yield .... 899 

vSpacmg, Effect on Rice 

Tillering. 911 

Sub-soiling, Efficiency of 420 
Threshing, Mechanical, 
and Effect on Wheat . . . 708 

Tractor Pumpmg for Mai¬ 


ze Irrigation.1008 

Transplanting of Eatge 
Palms, 95 

Weeding Wheat .... 45 


See also Manures, etc. 

Metric System* see Weights 
and Measures, 

Mexico: 

Banana .1014 

' Coco Palm ' . . . . 7^ 

Coffee. 930 

Eegislatiou. '2^0 

Maize. 34 ^ 

Manures (Phosphates) . 868 

Sisal.' . 922 

Microbiology: 

Bacillus spp. m Fish 
Ponds. 823 


Bacillus, Cause of Putre¬ 
faction in Mold Ripened Beans 

and Wheat . 87 

Bacillus felstneus for Ret¬ 
ting . . . 716 

Bacillus violaceus acetom- 
cus in Drinking Water . 496 

Bacterial Flora in Grana 

Gieese .730 

Play Silage Micro-or- 
ganisins . . ... 505 

Microbiological Research, 
Pasteur Institute Indo-China 496 
Milk, Bacteriology, and 
Inspection Service . . . 192 

Milk, Bacteriological In¬ 
stitute, Kiel .766 

Milk, Biological Analysis 496 
Milk, Empirical Selection 
of Tactic Ferments . . 727 

Milk, Gas Produemg Bac¬ 
teria for Cheese Manufacture 734 
Moulds and other Micro¬ 
organisms m Destruction of 

Pentosans.335 

Nodule-forming Inter¬ 
changeability, in Soy- Bean 

and Cowpea .334 

Moulds Relative to Keep¬ 
ing Quality of Butter . , 1023 

Olives, Decomposition, 
Bacterial during Pickling . 435 

Streptococcus causmg 
Glanders, Serotherapy against 362 
Tea Fermentation and 

Micro-organisms.436 

Microbiology, Soil: 

Air Dried Soils, Increase 
in Micro-organisms with Am- 
moniacal Nitrogen .... 534 

Analysis, Microbiological, 
as Index to Soil Fertility ii, 584 
Azotobacter in Polish 

Soils.849 

Bacteria, Effect of Nu¬ 
tritive Elements on Develop¬ 
ment .. 5^6 




















Bacterial Life, Influence 
on Soil Condition ... 13 

Bacterial Soil Fertilisers 594 
Biologicallndex asMeans 
of Analysis, . . . . 590 

Biological Institute, Bia- 
zil . . .8x2 

Protozoa, Soil . 12 (i) 

Sterilisation, Partial, Mi- 
ciobiological Activities . 12 

Millet, African . 

Export from Manchuna 466 
Import into IT S. A . 470 

In Tanganyika . . 258 

Tannin Content . . 24 

See also Sorghum vulgave 
Milling. 

Experiments with Amer- 
can Wheats . . 433» 7^2 

See also Breadmaking 

Milk: 

Abnormal Milk, Rapid 
Detection of ... 194 

Adulterated Acid as Possible 
Source of Errors in Bab¬ 
cock Method . . . . 1022 

Bottle Standards m U 


S A .829 

Biological Analysis . . 496 

Centrifuged Milk and 


Whey compared as Pig Feed 987 
Coconut Milk as Beverage 496 
Colour and Food Value 725 
Concentrated Milk, Ger¬ 
ber Method applied .... 440 
Condensed Milk and Milk 
Sugar Industries in Brazil . 252 

Cows Milk, Average Com¬ 
position . 43$ 

Cream, Estimation from 

Bulk . 728 

Daily Operations and Ef¬ 
fect on Cream Rismg to Sur¬ 
face . . , 729 

Economic Factors Aflect- 

ing Production.136 

Ewes' Milk, Factors In¬ 
fluencing Quality.685 


Exliibitions .1133 

Experiment Institute for 
Milk, Kael (Gciniaiiy) . . . 7(^6 

Fat Analysis, Danish Me¬ 
thod in France . . . . 836 

Fat Peiccntage, Fa clots 

aflecting.137. ^>77 

Fat Peiccntage, Imhvi- 
duahty as Factoi deleriuiimig .|oo 
Fat Percentage and Un¬ 
derfeeding .138 

Fibrin, Is tins a Physio¬ 
logical Constituent ? . . . 193 

Food Value of Milk . . 965 

Fleischmanii’s'' Formtiki 
for Estimating Dry Exli act . 195 

Fraud, Suppression of in 

France .760 

Gas Producing Bacteria 111 
Milk for Cheese Manufacture 734 
Goats’ Milk, Competition 
in France ... ... 403 

Guide, Practical, for Eco¬ 
nomic Production . ... 735 

Herrings, Red, and Effect 
on Milk Production . . . 966 
Inspection in TJ S A , 192 
Investigation Proposed 


in U S A .781 

Eactose, Effect of Sub¬ 
cutaneous Injections on Pro¬ 
duction ..675 

Mammary Glands and 
Rate of Milk Secietion . . 973 
Production m Algena iind 

Morocco. 139 

Production in Brazil . 252 

Production in Czecho-vSlo- 

vakia .685 

Production m Italy. . , 682 

Proteins of Milk Serum, 
Separation by Acetone Me¬ 
thod .579 

Rennet and Heat, Action 

in Milk .439 

Requirements, Minimum 

for Stock Raising.. 401 

Specific Gravity Changes 
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diiiiiijj; Passa.t2je throngb Ma- 

duiK* . .726 

Slcniisalion 111 closed 
Vessels \\rithoitl Autoclave . 1021 
Stock Iiupiovemeiit by 
Means of Milk Control . B27 

Testnig of Dally Yield of 

Cow .076 

Icstiug, Value of . O80 

Twiniiitig, Pioductiou Rc- 

kitivi‘ to .97Q 

Udder, lucom]>lcte Remo¬ 
val from .971 

Unboiled Millc, Destruct¬ 
ive Action iipolii Reniients in 

Sterilised Milk .727 

MiiiiOvSn * Pieparation of Bmk 

for Export . 718 

Mmt: 

Meclianical Cultivation 

(France).. . 90 

Treatise Concenimg . 459 
Molasses. Alcohol as Motoi Fuel 183 
Morocco; 

Hydraulics. ...... 291 

JUgislation . . . 238, 1052 
Miinuros (Phosphates) . 867 
Milk .139 


Stock Breeding ... 34 

Mosquito * 

Anopheles Theory of Mis¬ 
anthropic and Zoophilous . . 4 88 

Biological Variations- . . 486 
Destruction by Phsh . 489 
Zoopiiily and Application 


to Prophylaxis.4S7 

Mued, see Py^eom afneamm . 108 

Mugaila, see Bapemm rhododen- 
droides 108 

Muhugu, see Bmchybna EuU 

chinsti . 108 

Muldnduri, see Cfoton Ellioth 108 
Mulbeny: 

Cost of Working Plan¬ 
tations in France ..... 655 
Etiolated Beaves and 
Cotyledons refused by Silk¬ 
worms .‘69^ 


Government Control in 
China .... ..... 455 

Improvements m Syria 817 
Mulberry vSilk Cocoons 414, 
415, 698 

Sericulture in Relation to 
Mulbeines in France . , 655 

vShape of Trees advised 655 
Supports for Vines . . 558 

See also vSciiculltire 
Mules * Value per Head in 


USA . .472 

Munderendu, see Teddaha . 108 


Mungo Brown, see Phaseolus 

calcavatus . 897 

Musa 

M cavendish P\ill De¬ 
scription .101 

M. teMiks 

Compared with Furcroea 

gtganiea .65 

Cultivation and Fibre 

Value . .. 64 

Standardisation Orders, 

Philippines.831 

Musanga SmitJm : In W. Africa 114 
Museum. Economic in Cambo¬ 
dia (Indo-China) .235 

Musharagi, see Olea Hochstetten xo8 
Mustard (Sinapis alba ): 

Germination Power. . . 28$ 
Germination Tests and 
Food Value of Cake .... Sxg 
Treatise concerning, . , 459 

Miitliiga, see Wa^hxtvgm ugan* 


dmsis .roS 

Muzarti, see Ocotea u$awibafen$%s 108 
Mvule, see CMorophora exceka . xo8 
Mynsiica glaucescens : Cultiva¬ 
tion and Oil Value.633 

Narcissus : Import Restriction, 

Great Britain.232 

Nafctssus PseudO'-Narcissus : Ef¬ 
fect of High Altitudes . . . 595 
Nephehumi N lappaemm and 
N, mutahiU, Cultivation and 
Oil Value.633 
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NereocysHs luetkeana ; As Source 


of Kelp. 

871 

New South Wales. 

Cotton (Seed) . . . 

343 

Wheat (Flout) , , , . . 

1013 

New Zealand. 

Breadmaking. 

48 

Exhibitions. 

8x0 

Horses ....... 

131 

Lucerne. 

622 

Kgs. 

405 

Nicaragua Coffee . 

930 

Ntcotiana : 

N rusHca * Factors which 

influence Nicotine Content . 

935 

Ntcotiana spp Resear- 

ches on Origin of Species . 

535 

Self E<^rtilisation . . . 

604 

Niepa, see Samadeva tndtea . . 

633' 

Nitragin. 

594 

Nitrification. In relation to 

Simlight . . .'. 

848 

Nitrobacteria . 

594 


Nitrogen * 

Ammoniacal Non-Micro- 
Otganisms, Effect m Arr 


Dried Vegetable Soil .... 534 

Catalyst for Nitrogen 

Fixation.532 

See also Manures, Nitrogenous: 

Nitrogenina ” 592 

Nkoba, see Bazhea emznh . . 108 

Norway; 

Associations .825 

Cereals .899 

Developments ..... 825 

Electricity.506 

Exhibitions.809 

Fish.966 

legislation. ...... 763 

Sheep ... .... 983 

Wheat .902 

Nutmeg, see Myristzca glauce- 

scens .633 

Nuts: 

Culture in Canada and 
U. S. A. 99 


Impoit Regulations in 
Egypt.228 

Oak, Red American In Bei-> 

giuin. 

Oak ‘ As Vine 8upi)ort . . 558 

Oats: 

C<)mi)etilion, lielgiittn, . 278 

Electro-Culture.701 

Gcrminuiioii Power. . . 28$ 

Production in Canada , 260 

» » Cilicia . . .-183 

» in C/-echo-Slo- 

vakia.^8x 

Production ij 5 tJ S, A, , 40 

Treatise Concerning . . 459 

See also Cereals, Chem¬ 
istry and Physiology, X^'eeds, 
and Plant Breeding 

Obituary Notices .1190 

Ocotea usamharensts . Timber 
Value in Kenya .108 


Odzna Wodtem: Between Co¬ 
conuts and Effect on Yield . 635 
Oils: 

Acidity of Oils.504 

Aesculus znMoa Oil . . 73 

Alfa Fibre Containers in 

Presses.1015 

Bean Oil Export from 

Manchuria.. . 466 

Cashew Nut Oil . , . , 68 

Castor Oil in Sicily . . . 923 

Chenopodium Oils . . 653 
Cod Liver Oil, Linseed 
Oil and Olive Oil, Effect of 
Accumulation of Calcium and 
Phosphorous on Growing Pig 146 
Congress, Oleaginous Pro¬ 


ducts, Brazil.1x02 

Factory, Experimental 
Oil, Umbria (Italy) .... 504 


Factory Residues , . 504 

Must, Result of Clarifi¬ 
cation and Filtration . . 504 

Oil Palm, Methods of 

Extraction.714 

Olive Oil Content . , . 504 
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Oncoba Oils, Medicinal 

Value.377 

Pa ch ystroma acanthoph ylla 70 

Pili Nut Oil. 68 

Pimento I^eaf Oil, , . . 375 

Regulations in Prance . 760 

Research Station, Spolelo 
(Italy).1086 


KoseUe vSeed Oil . . 366 

Toiimto vSeed Oil . . * 296 

Salvia Nettle Oil , , 69 

Oil Crops 

Oleiferons Plants of Indo¬ 
china .633 

See also Aesculus indica, Aleu- 
rtieSf Anacardium occidentahs, 
Canarium ovaium, Cymhopo- 
Elaeis gumeensis, Gompfna 
parviflora, Hibiscus, Jakopha 
siimiilosa, Oncoba, Pachystfoma 
acantfiophiUa, Pimento offictn- 
ahs, Ritims communis, Salvia 
Sclarea, Tarchomanthm cam- 
phoratus, Vetivera zizamodes 
Oil Palm*: 

Oil Palm Fruits in Brazil 812 
See also Elaeis guinen- 


SIS .29, 633, 636, 714 

Olea Hochstetteri Timber Value 

in Kenya .108 

Olive: 

Alimentary, and Medi- 
#cinal tJs<‘ of Oil * . * 504 

Bank, Olive, in Greece . 233 
Congress, Olive Culture 

in Spam. 791 

Conbiiners in Oil Presses X013 
Cultivation in Cyrenaica 482 
Cultural Conditions and 

Productivity.* 634 

Demonstration Olive 

Yards. * * ..5^4 

Imports into Egypt, Re¬ 
gulations 228 

Oil Content. 5^4 

Olive Tree Day, Italy . 5^4 
Pickling, and Bacterial 
Decomposition.435 


Preservation of Seville 

Olives .188 

Regulations Concerning 
Cutting m Greece . . . , 233 

Skins, Analysis of . . 504 

Oncoba spp Medicinal Oil 

Value .377 

Onion • Cultivation in Brazil , 464 

Onohfychis sativa * Germination 

Power . 284 

Opium: Extraction Methods in 

Italy.937 

Opuntia fbcus'-indica : Source of 

Alcohol .. 832, 1012 

Oranges, see Citrous Fruits . 
Orhignya Martiana: Production 

in Brazil . 812 

Orchard Grass: Imported Seed 


into U S. A .470 

Ormthopus sativus : Germination 

Power . Z84 

Ortdb : Bibya Dates .... 940 
Osier, Cultivation and Indus¬ 
try in Italy. 951 

Osmanthus fragrans: For Adul¬ 
teration of Tea .547 


Paayap, see Vigna sinensis . . 328 

Pachyrhizus angulatus : Brought 
resistant Fodder Plant . . . 499 

Packing: 

Apples, Daw Regarding 

in U S. A.230 

Forage, Rules in Norway 763 
Primes, Drying System 
of Oregon Growers, Co-oper¬ 
ative Association.1019 

Seeds and Scions in Tro¬ 
pics .898 

Palestine: 

Agricultural Progress , 815 
Tanning Plants .... 1017 

Tobacco. 93^ 

Palms; Transplanting Darge 

Palms . 95 

See also Oil Palms 
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Papaver somm/emm . Extrac¬ 
tion of Opium, Methods in 

Italy .937 

Papaya, sec Canca Papaya 3^8, 896 

Paper: 

Agave hMbie Paste' , . 365 

Alfa, Value of.5^1^ 

Alfa, Tunisian, for Pulp 8 ^3 
Chamaerops ivimuU&f Val¬ 
ue of . 

Dendvocakmits Bvandisn 67 
Espaito, Use in Italy , 1016 
Pomilio Electro-Chemical 

Process.1016 

Paraguay, legislation . . . , 241 
Park: National, at Sila (Cala¬ 
bria) .512 

Parsnip: Germination Power . 28$ 

Pasture: 

Area Reserved in Czecho¬ 
slovakia .481 

Competition in Belgium 278 
Improved Methods in In¬ 
dia .353 

I^ws in Austria .... 222 

Laws in China.455 

Laws in France .... 231 
Plant Succession in S 

African Grassland. 55 

Pameum numtdtanum: Forage 

Value in Brazil .962 

Papain : Analyses and Prepara¬ 
tion .939 

Pavonm: P, CohmeUa and P. 
mamphytla as Wild Fibre 
Plants in S Africa. . * , . 632 
Peach: 

Bud Variation in Orien¬ 


tal Peach 889 

Pollen Vitality.605 

Thinning out early Va¬ 
rieties. . , 942 

Pears: 

Acclimatisation in Brazil 657 
Cold Storage, Classifica¬ 
tion of Types.722 

Piuclnr^ and Negative 


Eflect on Increase in Volume 

of Fruit.656 

Polliui Vitality.O05 

vSand Pear, Jap.mese, Bud 

Vurialiiui . H89 

AvS Supports for Vuus . 

Peas: (k'niunatioii Powei . 28s 

Peat: Air-diied Pro<luelion . . i<p 
Pecan, see Carya oimuiormis . <^H 

Peddiea afyteava : Fibre Vulin^ 

m S. Africa.03 

Pemiisetum : 

P. clandcsimmn : New 
Pasture Grass for India . . 355 

P puypnrettm : Fodder 


Value in Brazil ...... bzC) 

Pentacme $uav 1$: Tanning Vj tlue 927 
Pepper * World Exportation . 548 
Peppermnit: From Pepperniint 

Water .549 

Perfumes: Plants Adapted to 

Barren Land.794 

See also Essential Oils. 

Per$ea : P. amencana and P. 
drymzfoha. Description . . . 379 


Persia. Adoption of Metric Sys¬ 
tem . , .531 

Persian Liliac, see M^ha A%e** 

darack .* 633 

Peru: 

Congress.530 

Hydraulics.1184 

Legislation.243 

P&irosd%num sativum : Germina¬ 
tion Power. 28$ 

Phalans spp. Germination Power 2 8$ 
Phaseolus: 

P. acomtifoUus, Rotation 
in Fodder Production, India 353 
P calcaratus and P. lunu’- 


tus. Viability Tests .... 897 

Phenology * Possibilities of Ap¬ 
plication to Agriculture. . * ij 
Philippines: 

Associations ...... 2S9 

Ereadmaking (Adlay) . 186 

Canca Papaya .B97 

Breeding, Stock .... 970 

























FibrtH (btandardisation) 831 


1^‘gislatton . , . 1046 

M.u/a*.348 

Oil Cl ups. 68 

Packing. 898 

Rue . , . 9JO, 91T 

Phhmm /ntitcnsc : 

(k^nniiiuluui Power . 284 

Tn iiigh Altitudes, Italy 513 

Phovmvum iena^. Wild S Afit- 

cati TyjK?. O32 

Piua: 


£\ alba adapted to Pligli 
AllitudOvS, Italy . , *513 

P. nyipntcfbs^ Caucasus 


Fir in Russia . . . . 9‘>4 

J*ue(i spp rrcrmination 
Power . , . . . 28s 

Pigs • 

Paeon Pigs ... . 690 
Bayt‘U3£ Swine 985 


Breeding for vS{K‘cial Mar¬ 
kets (Great Britam, New 
Zealand, Queensland) . 405 

Caserta, Yorkshire, and 


Poland China Pigs ..... 986 
Census in U. S, A, . . . 472 

Iberian Breed in Tunisia 969 
Import Regulations in 
U, vS.A.230 


Investigations proposed 
in U, S. A ........ 781 

lyarge Black Sow in Italy, 
ProMcness imd Fertility . . 689 
Orphan Pigs, Nutritive 
Ratio Studies ....... 408 

Piggeries, Industrial . . 409 
l^olimd China, Ibatge 
Black and I^arge Wliite Cross 
Breeds in Italy ...... 406 

Rearing in Denmark , . 9^^ 
Rearing, Natural or Ar¬ 
tificial of bucking Pigs . . 683 
Trade Classification in 


Queensland. 4<^5 (^ 1 ^) 

Tunisian Pigs ..... 969 


Zoometry Applied to 
Swine. 4<^4 


Pili Nut, see Cananum ovaium 68 
Pimepito offtomahs Oil Value in 


Jamaica .375 

Pme, Sen, Products of . . , 794 

Pine Apple “Export of Seed¬ 
lings from Cuba forbidden 94 
Matin ity Changes during 

Refrigeration.. . 30 

Pmus : 

P Bankstana, P Engel- 
manmi, Adaptation to High 

Altitude.s m Italy.513 

P excelsa, P longtfolia, 

P Khasya, Resin Value, . . 928 

P Merkusti, Turpentine 


Value . T183 

P sylvestns Turpentine 

Value. 95 ^* 954. Sxy 

Pmus spp. Germination 
Pmus spp Introduction 
into Belgium . ... Siy 

Power 28$ 

Pmus spp • Reafforesta¬ 
tion in Italy .950 

P%nus spp. Resin Invest¬ 
igations m BYance.1076 

Pisciculture, see Fish 
Pisum sativa \ Germination 

Tests, Russia . 80s 

PtUosporum pmtandrum : Culti¬ 
vation and Oil Value . . . 633 

Plant Breeding: 

Generahtzes : 


Trials, France ..... 494 

Congress, India .... ii 19 

Exhibitions.1133 

Experiments in Ontario 
from Sfandpoint of Utility . 31 


Improvement of Plants 
and Modem Genetics.... 523 
Sub-division of Indivi¬ 
duals in Genetic Research . 22 

Spectal : 

Almond, Bitterness Fac¬ 
tor .- 340 

Canna Crosses ..... 39 

Cotton, Segregation and 
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Correlation of Ciiaracters in 
Upland Egyptian Hybrid . 330 

Fruit, Bud Yanatioii in 
Jajianese Sand Pear and 
Oiicntiil Peach . . . 880 

Fruit,rollinntioii of Cher¬ 
ry Trees . . * ♦ 888 

Fruit, Vitality of Pollen 605 
Groundnuts: Conelation 

Studios.603 

Latliyms odoratifs, Mor¬ 
gan Theory, Aiiphed to . . 38 

Maize, Productivity, Ef¬ 
fect of Selection on ... . 601 

Maize, Productivity of 
First Generation Hybrids . - 338 

Maize, Helation of Type 
and Moisture Conti nt to 
Yield and Resistance .... 884 

Maize, StrampelU Trials 498 
NzeoHam, Self-Fertilis¬ 
ation . 604 

Oats, Breeding in Fin¬ 
land .% 272 

Potato, Selection and 
Control m Eoiret (France) . 495 
Potato, Sterility of Wild 
and Cultivated Types, and 


Seed Propagation.887' 

Rice, Brown Colour In¬ 
heritance of, in Grain . . . 886 

Rice, Leaf Colour In¬ 
heritance in Purple Type . . 885 
Rice, Selection in Indo- 

China. 602 

Rice, Selection in Ma¬ 
laya .. 35 

Rice, Standardisation of, 

in Cochin-China. 36 

Soy Beans, Inheritance 
of Growth Habit and Colour 37 
Tobacco: Selection in 

Italy ..501 

Vines: New and Valuable 

Graganoci Hybrids.339 

Wheat: Kanred x Mar¬ 
quis, Growth Habit and Rust 
Resistance.. . 336 


Wheat, Eine Seieetiou m 

France , .. 783 

Wheat, Winter, Natund 

Crossing ui . 33 

Wheat, New Variety for 

vS. Sivt^ien . ...... 34 

Wheat . Tfiticwn vul^am 
X Tfiiidtm dnmm, Cluoino- 
somes and Morphological 

Chamelets.337 

Krywgr/: , 91 

Poa spp.: Ck^rmination Pt)wer 
Podocarpta gradkor and P. 

lanpana: Timber Value , . 108 

Podsol: Soil Type T . . . . 7 

Poisonous Plants. Asclepias 

enocarpa .389 

Poland: 

Anatomy and Physiology 975 

Cattle.972 

Feeds.961 

Horses.673, 971 

Eegivslation.1057 

Machines .1001 

Potash . itB$ 

Seeds.890, 894 

. Soils.848, 849, 858 

Polonu$ Czder: Source of Rub¬ 
ber in Cuba.. 640 

Pongamia glabra: Cultivation 

and Oil Value.633 

Poppy; 

Morphine Content, E£Eect 
of Injuries on . 652 


Opium Poppy, Extraction 937 
Poplar, Canadian: In Belgium 
Poputus: 

P alba, P, mgra and P. 
tremula, Timber Value in 


Caucasus .854 

P nigra: As Vine Supp- 

port .558 

Porto Rico: 

Coffee.930 

Sugar Cane .929 

Portugal: 

legislation ...... 244 


Portuguese India: Coconuts. . 635 
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Potash 

Output in Poland . 1185 

» » U S. A . . 1154 

From Seaweed . . . .3174 

Potato • 

Alcohol, Possibilities as 
Source of ... . , . 1012 

Aiea under Cultivation 
in Czecho-Slovakta . . , . 481 

Com|X)tition, Belgium . 278 

Congress . . . itio 

Cutting Haulms, Machnie 706 
Import Insj^ction, Re¬ 
gulations, Egypt.228 

Introduction in Pales¬ 
tine . . , .. . 815 

lifters, Sorters and Plan¬ 
ters .. 164 

Pioduction in Brazil 351, 812 
Seed Potato, Selection 
and Contiol (Prance) ... 495 

Seed Potatoes with High 


SoLanin Content .610 

Starch Extraction with 
Kher^s Apparatus.7x3 


Stciilities pf Wild and 
Cultivated Vaiieties, and 
Breeding from Seed .... 887 

Treatise.459 

See also Chemistry and 
Physiology . . ..... 28 

Poultry: 

In vS Afnca.259 

In Morocco .... 39 

In ,Palestine. 815 

In U S, A.473, 781 

Age in Relation to X?gg 
ITmluction ...... 14C1, 694 

Cihiliina or Prat Race 
in Italy .......... 573 

Cholera, Curative Mea¬ 
sures . 5^3 

Congresses.784, 792 

Cupiex, Action on Ecto¬ 
parasites. .5^3 

Diphtheria, Plereditary 
Resistance. 

Eggs, Correlation bi*- 


tween White, Yolk and Shells 


of Various Birds.203 

Exhibitions .278 


External Characters as 
Guide to Culling Bad Bayers. 412 
Feeding Experiments 410,411, 
< 990 

Fowls and Fowl House 

Construction.574 

Gizzard, Nutntive Act¬ 
ivity ... ... 692 

Goose Breeding in S W 

France .413 

Guabiroba, New Brazil¬ 
ian Breed.150 

Hybrid Vigour .... 572 

Inbreeding, Effect on 
Winter Egg Production of 
Rliode Island Reds . . . 693 
Licubation, Natural and 

Artificial Factors.572 

Intra-abdominal Baying 666 
J ao: Crypturus nochtm- 
gus, Domestication in Brazil 695 
Rilhng Poultry, Improv¬ 
ed Methods .152 

Beghoms, Variability m 
Weight at diherent Ages . . 9^9 
Binked Inheritance m 

Domestic Fowl. 572 

MeteorologicalCondilions, 
Effect on Egg Baying . . . 99 ^ 
Ovarite and Ruptures for 

Baymg Hens.7^4 

Selection in England . . 572 
Sex Determination , . 572 

Sexual Cycle. 57 ^ 

Spurs, Arc These a Dis¬ 
qualification to Hens ? ... 151 

Prickly Pear, see Opuntia ficus- 
indtea 883, 1012 

Pntchavdia ; Transplanting 
Methods on Cdte d'Azur . , 95 

Propaganda . 

Agricultural Propaganda 

Service, Brazil.770 

By Moving Pictures . . 767 


959 
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Pfosopis ‘juhflora 

Adaptability to India 23 

Nutritive Value . . 327 

PrunevS ’ Drying of, In Oregon 1019 
Pmnus • 

Pr Amy^dalm in Canada 

and USA . 99 

Pv Coovmila, Medicinal 

Value of Bark.550 

Pr, sefoUna, in Bel¬ 
gium Sxy 

Pseudotsuga Douglasii In Bel¬ 
gium . 8x7 


Ptendzum aqmlmum . Pood and 
Medicmal Value ... , 292 

Pterocarpus maysupium Gum 
Value in India, . . . 928 

Publications: 

Canton Christian College 


Review.1064 

Catalogue of Scientific 
Periodicals, Paris . ... 826 

Dairy Periodical, New 

German .1143 

Exhibition of School 
Publications, Tirlemont (Bel¬ 
gium) . , . . 515 

Maize Bulletins in Brazil 909 
0 criador de suinos, Bra¬ 
zil .1063 

Osier Handbook (Italy). 951 
Periodic Reports on Agri¬ 
cultural Staples, U. S A . . 820 

Soci 6 t 4 Pran^aise d'Eco- 
nomie Alpestre, Reports . . 827 
Stock Breeding* Reports 

(France).784 

Stock Breeding, New 
German Review . . , 1180 

Technical and Scientific 

Archives, Italy.824 

Works, Awarded Prizes 
by Agricultural Academy, 

France.827 

World Agriculture, Sum¬ 
mer Number ...... xi6i 

Puerana Thunh&ygtana : Drought 
Resistant Fodder Value . 499 


Pygeum afncamm Timber Va¬ 
lue in Kenya .io8 

Pynkado, see ri^bm^ia . 928 

Qunticus : 

Q Covis and Q» Roh^fr, ns 

Vine Supportb. 

Q. couife^a as Source of 

Tannin.1017 

spp p in Cauca¬ 
sus (Russia) .954 

Radish, sec Rapha^its. 

Raisins. Trade m China . . . 838 

Rambostecii, see Nephelmm . 633 

Rams ’ Merino and Algerian in 

Tunisia .969 

Rapanea rhododmdrotdes , Tim- 

Value in Kenya .... 108 

Rape : 

Imported Seed into U 

S A.470 

Treatise.459, 

Raphanus sahvus radicula: 

Germination Power .... 28s 

Refrigeration: 

Congress.286, 793 

Conservation of Perish¬ 
able Viands.827 

See also Storage. 

Reseda odorata • Germination 

Power . 28^ 

Resinous Plants. 

For Barren Land . . . 794 
Classification of Species 
in India ......... 928 

Retob . Libya Date.940 

Retting: 

Of Colonial Teictile Plants 
by Bacillus felsimus .... 716 

Of Flax, Development of 

Acidity dunng.715 

Rhodesia • 

Education.508 

Silk.992 

Rice: 

Brown Colour Inheritance 386 
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("kitmiiiation, Efiect of 

Rontgen Rays. 600 

Germmation, TJnsiutabiL 
ity oi Ecsage DetemimaUoii. 607 
Handling Rough Rice to 
Produce High Grades . . 912 

Heating Walei in Rice 

Fields . , , * *.618 

Hulls and Bran Cakes as 
Stock l^'ecd ... . . 963 

heal Colour, Inheritance 
m Ihirple Rice Plant . . 885 

Production in Brazil 812, 1145 
Production m IT S A. . 40 


SeedhngvS, ’ Size Relative 
to Kate of Seeding and Yield 910 
vSelection in Coclnn-China 36 
Selection in Indo-Chnia 602 
Scdection in Malaya . 35 

Spacing, Effect on Tiller¬ 
ing and Production of Three 
Varieties in Philippines . . 
Standardisation in Co¬ 


chin-China . 36 

Treatise.^ 459 

Varieties, Improved, m 

Italy.349 

Viability Tests .... 897 
Eicinus communis * 

In Tanganyika .... 258 


Vats Baihmdensis and 
microcarpus in Sicily . . . 923 
Eohmia Pscudo-^Acacta: Timber 

Value in Caucasus. 954 

Ro|X‘S . Use of Straw. .... X 9«5 

Rose: 


Cultivation for Perfume 

(Bulgaria). 4^5 

Eictraction of Perfume . 719 
Roselle see Hibtsms Sahdart'ffa 

var* alUsstma . 3^^ 

Rubber: 

Cost of Planting in Sum¬ 
atra. .. 7 ^ 

I^tex Vessels, Effect of 
Manuring on Formation . . 7^ 

Eatex, Transport. ... 545 
Physiological Studies . . 813 


Polonus Cider as Source 

of Rubber.640 

Production m Brazil 812,1145 
Tapping of Heveay Alter¬ 
nate . 77 

Ta|)pmg and Eatex Pro¬ 
duction . 639 

Roumania * 

Congress.801 

Development.828 


Experiment Stations . 828 

Legislation.245 

Maize ... . : , , 348 

Rural Economics * 

Accountancy, Farm . . 304 

Association for Economic 

Research (Italy).497 

Book-keeping Research, 
and International Statistics 587 
Census, Econoinic and In¬ 
dustrial, Uruguay .... 250 
Cereals, Cost of Produc¬ 
tion in U S. A. 40 

Cereals, Industrial Stand¬ 


ards in U. S. A.830 

Coffee, Cost of Making 
Plantation in Brazil .... 647 
Competition, Modem Vil¬ 
lage, (France) . 517 

Conditions, Agricultural, 

in Cilicia .483 

Conditions, in Cambodia 

(Indo-Chma).476 

Conditions in Czecho-Slo- 

vakia.481 

Conditions in Russia . . 257 
Conditions in TripoUtania 482 


Cotton, Market Value of 
Different T5)pes in Mississippi. 920 
Dairy Cows, Relation of 
Production to Income . 136 (II) 
Dair3mig, Economic Stu¬ 
dy m New York State . . 136 (V) 
Exhibition, Novelties for 
Houses, Belgium ...... 516 

Expenditure, and Cash 
Returns per Acre (Rotham- 
sted).275 
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Expenditure Increase in 

Romnania.828 

Farm Property in Past, 
Present and Future. . . . 827 

Freehold Workmen's Gar¬ 
dens, France .... * 475 

French Peasants after the 

War.827 

Funds for Development 

ha Norway .825 

Horse-Team, Cost of Up¬ 
keep in New Zealand ... 131 

Insurance of Woods 

against Fire.104, 249 

Investigations Proposed 

in U. S A .781 

Land Settlement Scheme, 

S. Africa.818 

Law to Promote Agricul¬ 
tural Interests, Michigan, U. 

S A.230 

Law Concerning Agricul¬ 
tural Extension Services, Ver¬ 
mont U. S A .230 

Law Concerning Camp 

Fires.230 

Milk, Production Win¬ 
ter and Summer, Economics 136 (VI) 
Milk Production Costs, 

U. S. A. . ..13^ ( 3 t) 

3 ^ Yield, Financial lie- . 


Mint, Cost of Cultivation 90 
Mulberry Plantations, 

Cost of Working in France . 655 
Municipal Participation 
of Agricultural Progress (Bra¬ 
zil) . 795 

Ploughing with Tractor, 
Horses and Oxen, Compara¬ 
tive Costs , - 1 .784 

Hubber, Cost of Plant¬ 
ing in Sumatra. 78 

Rural Week in Belgium 282 
Sanitation Questions in 

N. Africa. 800 

Services of Ministiy and 
Commerce in China .... 455 


Vines, Net Cost of Me¬ 
chanical Cultivation in France 424 
Wheat as Paying Crop in 

Italy.. . 295 

Woods, Standard, Cost 
per Milo for Sleepers (India) 955 
Russhi: 

Congress.1124 

Exliibitions.522 

Forestry 948, 949, 952, 1186, 
1187, J18S 

Maize.34B 

Rural Economics . 257, 290 

Seed Testing.79^ 

Rye: • 

Area under Cultivation, 

Czecho-Slovakia.481 

Germination Power, . . a 3 $ 
Production in U. S. A. . 40 

Rye Straw for Rope Mak¬ 
ing .190 

Seed Imported into U. 

S. A. 470 

Sub-division of Types . 23 

Treatise........ 459 

Winter Rye in Norway, 

Best Times for Sowing . . 902 
B.ye-grass: Imported Seed into 
U. S. A.470 

Saccbarvm^ see Sugar Cane. 

Sain, see Terminalia tomentosa . 953 
Sal: 

Cost per Mile of Sleepers 953 
For Broad Gauge Sleep¬ 
ers in India , ..rxo 

Forests in United X^ro- 
vinces (India) ....... 109 

Salix alba: As Vine Supports 558 
Saltpetre, Chili: 

Fertilising Properties, 

Factors afEecting.873 

Origin ........ 872 

Salvador: CojSee .... 247, 930 

Salvia : 

5 . officinahs^GexmmaiAon 


Power. g33 
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5 plebeia, Oil Value . 637 

S. Sciarea^ Oil Value . , 925 

Samadera mdwa : Cullivatioti 

and Oil Value.633 

Samba, vsee Tnplochtton sckro- 

xykm T89 

Samoa : Control of Malaria . 263 

Santoiun : From Artemisia bre- 
vifolia ........... 376 

Sapmdtts Mnkmosi ; Cultiva¬ 
tion and Oil Value , . . . 633 
Sarepta: Seed Tests and Stock 
Feeding Trials 8x3 


Sawdust: As Source of Alcohol 1012 
Seaweed. 

Carbonisation, m Extrac¬ 
tion of Iodine and Potassium 


Salts.XI74 

Macrocystis pynfera and 
Nercocystis luctkmna as vSource 

of Kelp.871 

Sc^eds: 

Beet, Means of recogniz¬ 
ing Olomerules.342 

Cofft^c, Proiiibited Import 
of Seed into Costi Rica . . 226 
Congress, International 

Seed Testing..1092 

Cotton Seed, Delinting 

and Rccleaning.611 

Cotton Seed, Disadvant¬ 
ages of Suj:H*rphospliate to 

remove Fuzz.343 

Cotton Seed, Reguktions 
in Egypt.227 


Dodder (uid Plantain, 
Apparatus for removing. 709, 1172 
Eastern Counties Far¬ 
mers* Seed Testing Associa¬ 
tion (England).1172 

Etectro-eliemical Treat¬ 
ment of Seed Wheat .... 341 
Fetmenmtion and Ger¬ 
mination of Wheat and Sun¬ 
flower Seed .. 26 

Forage, Comparison of 
Different Or%ins.608 


Forage Seeds, Import 

into D S A.470 

Germination, Effect of 
Modified Hot Water Treat¬ 
ment ... 892 

Inspection Service, Brazil 1145 
Germination Power, Ef¬ 
fect of Uspulun .890 

Germmatioii Power, Re¬ 
tention of. 2S3 

Grain Futures, USA 230 
legislative Measures: 

Control of Trade in 

Austria.246 

Control of Trade in 

Canada.225 

Control of Tiade in 

Jugo-SIavia.246 

Lotus cormculatuSf Seed 

Production.609 

Maize, Seed Selection, 

Brazil.909 

Mixture, Detection in 
Kanred Wheat Seed .... S91 
Mustard, Germination 
and Food Value Tests . 8x^ 

Preparation and Packmg 
of Seeds in Tropics .... 898 
Production and Distribu¬ 
tion of Selected Seeds, Rou- 

mania.801 

Proposed Investigations 

in U S A. .781 

Rice, Lesage Delertm- 
nation Unsuitable .... 607 
Sale of Seeds, U, S. A. . 230 
Seed vSelection in Canada 6od 
Seed Testmg Committee, 

France . ..231 

Seed Testmg, Russia . . 

Seed Weight, Relation to 
Germination and Growth . . 332 

Seed Weight, and Tem¬ 
perature and Growth Rate of 

Phaseolus vulgarts .S95 

Selected Seeds, Use m 
Palestine .815 
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Specific Gravity iu Sort¬ 
ing Maize Seeds.893 

Station, Danish State 
Seed Testing . . .283, 780 

Sunlight, Effect on (ter¬ 
mination of Pupaya , . . , B96 

Trade in Conti olkd Seeds, 

Denmark .7B0 

Viability Tests for Tro- 
ical Seeds 897 

Vtcia spp . Determina¬ 
tion of Jbength of Hilum and 
Circumference of Seed * . 894 

Senegal: Grouiidiiiits .... 638 


Sericulture: 

Collecting and Drying 
Cocoons, New Methods . . . 479 
Disease, New, in Indo- 

China , .. ... 49 fi 

Eri Silkworm.99^ 

Etiolated Eeaves and Co¬ 
tyledons of Mulberry refused ' 696 
Extension in France and 

Colonies . ..761 

Funds to encourage Ei- 
dustry in Austria . . . 222 

Funds to encourage In¬ 
dustry in Brazil.224 

Funds to encourage In- , 

dustry in Algeria.698 

Funds to encourage In¬ 
dustry in Syria.817 

Mulberry Cocoons from 

B- Africa.4^4 

Mulberry Trees, Shape in 
relation to Silkworm Rearing 655 
Production in British Em- 

l^e.. 992 

Prohibition of Imported 
,Eggs into Egypt...... 228 

Polyembryony in Silk¬ 
worms .575 

Rearing in China, Scheme 
for Improvement. ..... 455 
Rearing in Tobacco Drying 

Sheds . , , . ..697 

Sericulture in Brazil . . 415 


Servi^o de cnri^ao do 
bicho da sacd, ... 777 

Silk-brceding Companies 

in Brazil. 812 

Sesame: 

Production in Cdicia . . 48^ 

Prod net urn iu liKha . 1176 
Seshaniti mgvptiata : AvS b'oddct 
Crop in W. India ... . 914 

African Flocks and 2^1i« 
gratory P'locks, Hygit'iie of 794 
Sheep : 

Barberry Breeds, Tmiism tyix} 
Bizet Sheep ...... 143 

Breeding in Morocco . . 35 

» South Africa . 259 
Ewes' Milk and Quality 

of Wool.68 5 

Grazing in Palestine . . 815 

Gromet Sheep .... 983 
Importation Regulations 

D. S. A.. , , 230 

Milk Production .... 297 
Milk Sheep, Selection in 

Czecho-Slovakia.402 

Native Sheep in Brazil, 
Improvements ....... 687 

Proposed Investigations, 

D S. A. . ..781 

Sex in Sheep.686 

Types in E Belgian Congo 674 
Value per Head and 

Census, U, S. A.472 

Weight at Birth .... 144 

See also Anatomy and 
Physiology, and Hygiene. 
Shevri:see Sesbania ae§yphaca 914 
Shorea; 

S oMusa Tannmg Value 927 
5. robusta, Forests in Unit¬ 
ed Provinces (India) .... 109 

5. yohusta, Odoriferous 


Gum Value.928 

S fobusta. Timber Value 
for Broad Gauge Sleepers. . xio 
Siam: Pepper Export .... 548 

Sicily, see Italy. 
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S^da . 

S {Ahuidon) Avicmniae , 
Retliiig Value . . , . 716 

Sidn hp|) : WiUl Fibie 

riant.s hi vS Afneu.632 

Silage . 

Crueu Clops, Changes 
whirh oecur huiuig Ihisilage 356 
Hay lu Relation to Milk 


anti Dairy Products .... 505 

Man 5 t‘ vSiiage Cub, 907, 908, 999 

Miciollorii of Silaged 

Forages.505 

Sunilower^ F/jsses ni T$u- 

vsilnig.916 

Wild Dueenii‘ sp as pos¬ 
sible Silage Crop, fioin Amazon 1147 
Silk: (doss 01 Ailifiml Silk 

(USA.). 837 

St‘e also Senculture 
Silk (ftass. 66 


Sisal, see Apiam hualana, (>5, 632, 

92^ 

Sleept^rs, Railway * 

Indian Woods, Durabi¬ 
lity .Ill 

Sain Wood {TcymimUa 

tofmnta&a) . 953 

Sal Wood Value ... no 

Timber Supplies in I}v 

Africa.108 

Soapnut, see Sapindus Mukorost 633 

Boetelies, sec Associatioas. 

Soils: 

Addity, lm|)ortaiice of 
MeaHuremeiit in I^actical 
Agriculture ^85 

Acidity, Measured by Su¬ 
gar Inversion.315 

Acidity and Nodule form¬ 
ing Bacteria. 

, Aeration, Method for de¬ 
termining Ammonia in Alkali 

Soils ..3^S 

Agro-geological Maps m 

Finland.. * 2^72 

Air Dried Vegetable Solis 543 


Alkali, Electrical Method 
for determining .... 853 

Aminonfying Power of 

Soil. .... 847 

Analyses, Application of 
New Methods of Potassium 
Estimation . .... 587 

Anatyses, Based on Bac¬ 
terial Action ....... 590 

Analyses, Chemical, Sche¬ 
mes in China .455 

Analyses, Mechanical,New 

Apparatus. 14 

Analyses, Mechanical, 

Small Mesh Wire Sieves . . 15 

Analyses, Microbiological 
as Index of Fertility . ii, 589 
Analyses, Value when li¬ 
mited to Intensive Cropping 857 
Azotobacter in Soils of 

Poland ..849 

Bacteria, Effect of Nu¬ 
tritive Elements in Develop¬ 
ment .586 

Calcium Carbonate and 
relation between Fertiliser 
Chemicals and Soil Solu¬ 
tion .306 

Carbonic Acid as Carbo¬ 
nate in Soils ..320 

Carbon dioxide. Evolu¬ 
tion .. 589 (I) 

Cellulose, Decomposi¬ 
tion .5^9 (lI/ 

Cjellulosc, Wood and 
Wood Pulp, Effect on Growth 585 
Colloid Chemistry in Re¬ 
lation to Agriculture .... 958 
Colloidal Material, Esti¬ 
mation of Adsorption, ♦ . . 852 
Colloidal Oxides, Iron 
and Aluminium, Adsorption 
and Replacement .... 30B 

Colloidal Soils, Water 


Retaining Capacity...... 8 

Composition, Critenon of 
Uniformity in Field Experi¬ 
ments. .......... 858 
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Composition of vSoii m 
Hot and Dry Regions . . 794 

CoJifetence, Internatio¬ 
nal, Rome, Report and Dns- 

cussions.790 

Disinl(‘gnition of Aggre¬ 
gates and Preparation of Sus- 

pensiom.850 

Erosion and Surfuci' Run¬ 
off under Different Conditions 843 
Exhausted Soils, Improve¬ 
ments in Brazil. 996 

Exhibition.1x33 

Eerrugmous Soib, Avail¬ 
ability of Phosphates in Re¬ 
lation to Silica, Dime and 

Soil Reaction.866 

Fertilising Element Con¬ 
tained or Introduced* into 

Soil, , . ..794 

Formation, Types, and 
Gassification of resulting Soils 1 
Gypsum, Eftcct on Iowa 

Soils .310 

Hydrogen-ion Concentra¬ 
tion, EfEect of, Dr3dng and 

Storage . 9 

Hydrogen-ion Concentra¬ 
tion Significance as Regards 
Vegetation 3x2 

Hydrogen-ion Correlation 
with Truog Tests and Sugar 
Inversion Method . . . , . 315 
Hydrogen-ion Value and 
Influence on Size and Ouality 

of Pecans. 98 

Humic Content of Miner¬ 
al Soil, Colorimetric Estima¬ 
tion ... , , . , 856 

Humus and Humification 855 
Investigation in Finland 272 
Investigations Proposed 
in XJ. S. A- ....... 781 

Eeaching of Alkali Soils . 583 
Eimestone, Solubility Re¬ 
lated, to Physical Properties 305 
Maize Soils in Brazil . , 909 
Micro-sampling for De- 


temunation of Dissolved 0x3"- 

gen.316 

Moisture, P'tekl Measure- 

men!.851 

Neolithic Mateiial hi I’le- 

jijualion of vSod .577 

Nitrates and Total Ki- 
trogui Variability . . * , , 07 

Nit rates, Qiuintdnt 

Detennination.5H8 

Nitric Acid Digestion, 

Effect of Adsorplkm and 

Other h^lctors. 

Nitrification Capncit3% 

Estimation, . , *.854 

Nitrification, Chemical, 
and Tuiluence of Sunlight, * 

Normal Reaction, Fertil¬ 
isers and Correctives in Treat¬ 
ment . 529 

Nutrients, Soil, Utilisa¬ 
tion of Seedlings in Estimation 76*9 

Osmotic Pressure, Imjiort- 

aixce of. 5 

Oxidation m Soil Form¬ 
ing Rocks, Effect of Qiemical 
Agents 4 . ID 

Particles, Size of, and 
Study of Distribution in tJ* 

S. A. ..... 4 4 . . B42 

Peat Soils and Manuring . 862 
Phosphorus Adsbrlied, 

Availability of.307 

Physical Properties, Ef¬ 
fect of Ignition at Various 

Temperatures. 

Physical Propertii^s of 

Transvaal Soils.843 

Potash, Estimation of . . 3x9 
Potassium, liberation 

from Feldspars.584 

Potassium Soil, Replace¬ 
ment of . , ..846 

' Reaction Studies . 311 

Reaction, Effect on Leg¬ 
umes and Cereals.3x3. 

Reaction, Litmus Meth¬ 
od for Detecting.. . 16 




























Rt*action of Rainfall, Ef¬ 
fect of vSulphutous Malemls 322 

Soil Solution , , 6 

Solonet^, Soil Types * ix 

Specifie Surface, JX^tex- 

nunatiou. 4 

St.mdaxdiwSatioii of Field 
Plot J‘Ixperimeiils, IF S A 2O9 

Slenlisation, Purlial . 12 

Stiuihty as RegardvS Su¬ 
gar Caiic ni Cuba ... 80 

Sulplunous Materials and 
React ion of Rainfall. ... 322 

Sunlight anti Clienucal 

KitniitMtion .848 

TeinpeTature, vSoil and 
Cane <k*rinuu]tion .... 642 

Vigetatioii and Soils of 


Africa .321 

Wiish, Soil, Preventives . 650 
WatcT Content Variation, 
and Volume Changes ... 7 

Solanace.M*: Purity Tests in Rus¬ 
sia . . . B04 

Sokmitm Uiueoense : Sterility . 887 
Somaliluid: Serum Institute, 

AhbAsiya.664 

Sorghum : 

Treatise Concerning . . 459 
S, halepense : As Source 

of Alcohol. . 832 

S. vnlgim, As Source of 

Akxihol.430 

5 . vulgare, Fodder Rota¬ 
tion in India ........ 353 

H. vuigare : Production in 

U. S. A. .. 4^ 

5 . viUgare, Tamiin Con- 

telt. 210 

Soya; 

B3£|>ort from Manchuria . 466 
AvS Forage Plant for Dry 

Countries.'» 624 

Nodule Formation as Ef¬ 
fected by Mineral Fertilisers . 879 
Nodule Interchange with 
Vigm simnsis ........ 334 


Soy Bean and Related 

Terminations .187 

Variations m Oil Content 
etc .... . ... 598 

See also Plant Breeding 37 
Spam 

Congiesses 527, 791, X103 

Exhibitions ... . 516 

Horses .57J 

Degishition, 229, 268, 456, 1047 

Maize .348 

Olives .188 

Tobacco . . . . 268 

Wmes . . . . 181 

Spefgula spp Germination 

Power . 28$ 

Sphenogyne ahrotanifolia * Me¬ 
dicinal Value. 89 

Spondias 

5 . mangifera . Intercala¬ 
tion with Coconuts and Effect 
on Datex Yield . ..... 635 

S tuberosa • Cultivation 

in Brazil .102 

Sporobolus . On Grassland in S 
Africa . 55 


Springs: Use of Carbon Dioxide 
for Plant Stimulation . . 994 

Spruce: In Belgium .... ^07 
Spurge Nettle, see Jatropha 

mulosa . . 69 

St. Vincent, Cotton Regulations 1054 
Starch Crops: See Manioc, Po¬ 
tato, Sweet Potato, etc 
Statistics: 

Organisation Based on 
Agricultural Book-Keeping . 5^9 
SterculUv S, foetida, S lycJmopho^ 
m, and S pern: Cultivation 

and Oil Value.633 

SUllmgxa $eh%i&ra : Cultivation 

and Oil Value.633 

SUrlingia latifoha : As Source of , 

Essential Oil . 37 ^ 

Storage and Preservation, Of • 

Apples, Physiological 

Changes . 333 

Food, Modern Methods . 437 
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Fresh Fruit and Flowers 721 
Fruit, Gas 8tora|2:e . . . 1018 
Fiuit, Variety Kelative to 
Cold Storage . . . .722 

Fruit Drying Tn(hustr}% 
Buildings and Rgupnient, U. 

S A. ^75 

Mangoes. 72^t 

Canned l^ood Products . 480 
Prunes, Dried, in On‘gon, 

US.X019 

Seville Olives . , . , j88 

Sugar (Plulippines) . . . 289 

Sugar Beets, Doss of Su¬ 
gar during Storage * , . . 85 

Timber, Preserving with 
Antiseptic Bichromates . . 581 

Woods and Fabrics, Meth¬ 
od of Rendering Inflammable 180 
See also Silage . 

Straw,. 

As Alcohol Source . . , 1012 


As Fuel ....... 428 

For Rope Making . . 190 


Strawberry Planting Metliods 

in France. , , . 93 

Subterranean Clover see Tn/e- 
hum subtenaneum ..... 913 
Sudan 


Cattle ..981 

Cotton.919 

Silk.992 

Sugar: 

Association, Sugar, in Pin- 
lippines.. . 289 


Eadiibition, Chemistry, as 
Applied to Industry, Italy . 807 
^ Production in Brazil, 432, 812, 

1145 

» » Cuba . , . 185 

» » England . 350 

» » Italy . . . 255 

» » Mauritius . 256 

» » West Indies 253 

Products of Factories and 
Suppression Frauds (France) . 760 
Purification of Waste Wa¬ 
ters, Order in Belgium * . . . 223 


Seivicc foi Regulation of 
Industry, China ..... 455 

Sugai Beet, : 

As Alcohol Source . . . 1012 
Aten undi^i Cultivation 
Czecho-Slovakia ..... {8 j 

Blocking ami Thinning <»jf 

Conmn.ssion foi Inct eas¬ 
ed IToduetion, France ... 231 

Competition, Belgium . 278 

Ekctro-euHute, Italy . . 7<u 

Difter, vSiigar Beet. . . 707 

DovSvS during Storage and 
Time for Testing .... 83 

Production in England 350 

IToduction in Italy . . 255 

IToduction jx^r Iletdare . 84 

Boil Colour, Etlccl of on 

Development.500 

Treatise .459 

Sugar Cane * 

Bagasse as Surface Mulch 83 

Cultivation m Barbadoes 

and Antigua.254 

Cultivation in Brazil . * 30^ 
Development Investiga¬ 
tions, Mauritius ....... 643 

Dried Sugar Cane . . 184 

Farm Practice on Haw¬ 
aiian Plantation ...... 644 

Germination and Soil 
Temperature ....... 642 

Industry in Cape Verde 

Island . , ..816 

Introduction into Pales¬ 
tine ..815 

Java Varieties Imported 

into Brazil. 772 

Manurial Experiments, 

Brazil. 265 

Mehlotm indica as Nitro¬ 
genous Green Manure .... 864 
Molasses as Fertiliser , . 8x 
Ripening Tests, India . . 82 

Smekamm offictmmm and 
S. spontamum as Source of 
Alcohol . 832 

Sterility of Soil in Cuba . 80 
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rh.i Cin<‘ and YjcM in 
1*01 to Kno , . * . 929 

SiiHa . rnatihi* ..... 159 

%SuIphttt I )c]KKsith in Ci|x^ Verde 
islruKl , , . . . 816 

vSiiniati i . 

Man|.!:ro\v.s.749 

Rnl^het ... . . 78 

'r(j|),jCco . 88 

vSiinilowei * l/\sseH in Wilting and 
Knsilaig . 916 

also heed.s 

Sweden : 

1*Xlubitionb and Fairs . . 523 

Ivi'gKslatuiJi ...... 248 

Peal ... . . 191 

Plant Breeding. . . 32, 888 

Stnls . 862 

Swec*t Potato: see Ipnmocu ba- 

ifitah .352, 832 

Swc‘t‘t Pea : Buikage in . . 38 

Swity.etUnul: 

As,s<Hnations . .... 1189 

Bree<ii«g (vStock) . . , 507 

Exhihitunis.524 

ISxpeiiinentai Stuliom . IL091 
F'<*eilH ...... 407, 987 

Fish ..... 116, 417 

Potvhiry .... 04^’» 947 

Sycatnoie see AierPseudo-’Plata- 
mis . . 954 


Syniidosknum dvmtflmu i Wild 
Fibre Pluiii in S. Africa . . . 632 
Syria; 

Ilydratdks 827 


F^fnests . .03 

SiWuBure.817 


TABPKi; l^ybla Dates ..... 9^0 

Tamarindus indica : Cultivation 
, and Oil Value ....... 633 

Tatmiferous Plmits: Centres lor 
Scientific Study of Tanning 

Industry . ..* . 49 ^ 

See also Acacia, Ca$$aipinia 
Bipterocaa^ (Bur¬ 


mese), IVlangrove, Mimosa, My- 
robolaii, Querats cocctfem, 
Taraktogenos K^ivzti * 

Cultivation and Oil Value 633 
Medicinal Value . 1147 


Tea 

Adulteration with Os- 
mcmthm fmgrans . . . . 547 

Cultivation in Brazil . . 87 

Cultivation m Japan , 648 

Fermentation Micro-or¬ 
ganisms .436 

Manuring in India . 931 

Researches in Indo-Chi- 

na.372 

School for Cultivation, 
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Sugar Tracks Mauritius 256 Supports.558 
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Tfiitmm : see Wheat etc. 

Tnumfeita spp.: Ab Wild Fibre 
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Fntetialile . ..716 

Waltk% M V Aeueia ..... 368 

Wax . 

Ibfjin luilnlrdita l^Iiospho- 

m4 m ibaztl.370 

ITseful S|jecU‘.s in Amazon 

Valley . . .U47 
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Cultivation and Produc¬ 
tion in Australia ... . 613 
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Acidity of Wine Must . 429 
Adulteration, Repression 
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Yellow-wood see Podocarpus gra- 


cilior .. 

198 

Yum glomsa'. Rettablc . . . 

71b 


ZM’. 

Z. amylacea, Z, a. sac- 
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iota, Z. tnduraia, Z. saccha- 
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Dtsi‘!tses ciiid Pests in 

Qiitia. ‘><1 

Gdcchm ^ossypidk in 
Relation to Yield in Fgypt . 1151 
lA'pidoplera ^ in 

Fumigation Orders.."28 

Pests. Investigations in 

Tanganyika ... J58 

Cfoctts sativm: Bacterial Rot ‘ 
caused by Bacillus Cnm in 

Japan.I43 

Cfonartium nhicola : Blister Rust 
of Pinus Stfobtis in Michigan 

(0, S ). 20 <} 

Crown Rust: On Cereals, Dos¬ 
ses in 0 A.40, 86 

Cryptogamic Epidemics; Phivi- 
ronment Praetors tlmt deter¬ 
mine them. 604 

Cryptorrhyncm : On Mangoes, 

Nuts, etc., of Asiatic Origin, 
Import Regulations in Egypt zzB 

Cucumber; Diseases under (Mass 44 ^ 

Cucarachdn see Oryctes Hdnoce^ 

fOS .71, TJJ 

Cuscuia : 

Patent Mjigneiic Ihxider 

Plant . 1172 

Report on Work of Dod¬ 
der Committee appointed at 
-Copenhagen Congress . 1092, loyx 

Dacus: Regulations in Egypt 
for Infected Fruit and Cucur- 
bitaceae of Asiatic Ongin . » 228 

Dacus oUm (Olive Fruit Fly) s 
Control in Italy with 
** MoscMcida750 
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Control in Spain witli 


the Ivotriontemethod \ , 751 

Control in Spain with 
Opim eomutof 213 

Occurrence in Ixidia . . 212 
Dailodils: 

Diseases of Glasshouse 

Plants ... . . 441 

Import Restrictions for 
Bulbs, in Great Britam . . . 232 
Degeneration: Of Potato, Cau¬ 
ses (Paper at Congress, Dimo- 

ges).mo 

Dendrothnps b&ptnosus: On Tea 

in S. India . . . '.756 

Dia$pi$ pentagona (Mulberry 
Scale): In Maritime Alps, 

(France). 453 

Dtatraea sacckarahs (Sugar Cane 
Borer Moth): 

In Brazil........ 306 

In I^uisiana ...... 753 

Dibmchys Boncheanus : Useful 
Parasite of Qallma MelomUa 

in B'rance.299 

Dilophonata Elio ; On Manioc in 

Brazil.917 

Dociosiaufus maroccanus : In 

Hungary. 446 

Dodder, see Cusmia. 1092, 1931,1x72 


Eamtas msuiATA : Investiga¬ 
tions ijx Tmiganyika .... 258 
IJelworm: 

On JBarly Sown Oats in 
Norway ........ 899, 880 

Exhibit at British Em¬ 
pire Exlnbition. 1x33 

Egg Plant: Fhmacoccus gvma^ 
d$mi$ In Gteixada ...... 746 

'Bgypt: 

Gekchia gossypieUa in Re¬ 
lation to Cotton Yield .... 1x51 
Import Regulations and 

Fumigation Orders.228 

Orlhensm imignis and 
- Aulmmpis pmUgom schedul*: 


ed as Injurious Fruit Tree 


Pests .759 

Elaeis guineensis: Cephalolia 
lmd%$ in Brazil.. 753 


Eptdtaspts pyncpla (Grey Scale) 

On Pear Tree in Uruguay . 452 
Ergot: On Cereals in U. S A . 40 

86 

Esdiibitions: 

Phylloxera Control in It¬ 
aly . ..805 

Phytopathological, at Bri¬ 
tish Empire Esthibition . . . X133 
Experiment Stations: 

Mycological and Entom¬ 
ological Studies at Imperial 
College of Tropical Agricul¬ 
ture, Trinidad . . . . 1. . . 458 
Phytopathological Re¬ 
search at Bavaria Forestry 


Institute.1059 

In China.. 1064 


In Great Britain .... 1171 
Schemes for Enquiry on 
Diseases and Economic Ento¬ 
mology at U. S. A. Stations . 781 
Tobacco Disease Investi¬ 
gations at Drama (Thrace), 

Greece . ... . 786 

Eucalyptus: 

Gloeosponum Eucalypto^ 
mm, Macrophoma Eucalypto- 
mm and Fhysalospora Euca-- 

lyptomm in Italy.7x4 

Lomnthus lo%g%flom$ on 
Eucalyptus ro&tmta in India . 745 
European Com Borer; Suppres¬ 
sion and Control in Maine 

(U. S. A.). 230 

EuryphUpsia cocos i On Coconut 
Palm in Guadakanar (Ocea¬ 
nia) . 3$z 


F^cu$ CAJRICA : Tnom buMoni 
in Palestine ........ 757 

Fiji: Fsmdococcus vtMcnsis on 
, Coconut.. 74^ 


a 
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Fiji Disease: Of Sugar Cane, Re« 
gulatious in Indo-China , . 235 
Flesir Collapse, see Inti'nial 

Breakdown.* 59^ 

Forests: 

Control of Diseases and 
Pests in Spain .... -^56, 1047 

Researches at Bavarian 
Forestiy Institute ..... 1059 
Smoke Injury, DaWwS for 
Protection in Austria .... 204 
Foimiga cuyabana, see Fmio* 
lepts fulm 448 

Fomiiga saura see Atta sexdens 448 
France: 

Black Scab of Potatoes, 
Import Regulations .... * 1051 
Carpocapsa sp., on Wal¬ 
nut in Vaucluse.218 

Chestnut Diseases and 
Control of Fungous Diseases . 794 
Diaspis pentagom on Mul¬ 
berry in Maritime Alps . . - 453 
Hymenoptera Parasites 
on Cyy$omphah$ 
mi observed for first time in 


Maritime Alps ...... 748 

Otionhynohus mucus on 

Rhubarb.. 216 

Phytopathological Alton- 


dissements, Recent Orders for 
Horticultural Establishments. 457 

Potato Diseases, Discus¬ 
sions at Potato Congress, Di- 

moges ..1110 

Frost; Cause of Unsoundness in 
Sal Timber in India . , » , 739 

Fruit: CemHHs capitata, Quar¬ 
antine Measures in Philip¬ 
pines .1046 

Fruit Fly; Cold Storage as Con¬ 
trol . 214 

Fruit Shedding: Of Peaches in 

Italy ..94«. pJfx 

Fumigation: 

AspiMoim mnidmm and 
Lepiiopi&ra of Cotton, Regula¬ 
tions' in 3 %ypt228 


Regulations m S. Africa. 764 
P'ungicides: 

Australian Reguktioiib , 221 
Cupric l"R‘atment for 
Potato Diseasea ..... jiio 
Rules for Side and Condi¬ 
tions of Use of Poisonous Sub¬ 
stances for Drstnicliun ri Pa* 
rasites in Timisia . . » 249 


Gauebu MEiiomuM : Para¬ 
sitised by Dibmehys in Franct* 209 
CeUchia gossypklla : In Relation 
to Cotton Yield in Egypt. . . 1151 
Germany: 

Caries, Tests of Resist¬ 
ance of Winter Wheats at 

Leipzig (Gemmy). 742 

Sale of Insi^ctkides to 

Vine Growers.1144 

Seed-borne Diseases, Dub- 
oratory and Field Investiga¬ 
tions at Munich.1092 

Glasshouse Plants: Diseases 
(Monograph) 441 

Gheosporium Eucdypiorum: On 
Eucalyptus in Italy ..... 744 
Gtomerelia Gossypiii On Cotton 

in China.59i 

Gold Coast: Lecanium {Ak$r^ 
fms) colas on Cola mumimita 746 
Great Britain; 

Bulbs, Import Certifica¬ 


tion . . . 232 

Esddbition, British Env 

pire. 1133 

Magnetic Dodder Plant . 1072 
Mycological Conference, 

Dondon .. 1117 

Phytopathobglcal Servi¬ 
ces . . 1171 

Greece: 

Central Phytopathologic¬ 
al Services. ..233 


Tobacco Disease Investi¬ 
gations at 'Drama (Thrace) , 7S6 
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Grenada: Fhmmoccm grena*- 
demis on Plants and Aster . 746 
Crfey Bcak% see Bpidimph pyn-^ 

cola ..452 

(h f nindnul: Phylopathological 
l^xjx'nnients, Senegal * . . .1080 
O^ypsy Motli see Lyfmntria dis- 
pur ... . .. . , 749 

mm PUS LAvm: On Avocado 

in Porto Rico.217 

Helminihosporium Ovyzae : On 
Pice, of Temperature on 
Growth , 4^2 

Holland: International Pli3rtopa- 
Uiological and Entomologic¬ 
al Confereaice, Wageningcn . 288 
Hungary: locust Injuries, lors- 


^9^3.446 

Hyacinth: Diseases of Glass¬ 
house Plajits. . ..441 

liyhbius perforatusi On Olive 
Tree in Japan.451 

Ibbria: Uredineae, GenusaePz^c- 
cinia 74X 


See also Spain. 

Imya purchastt Control with 
Novius cardimlis in Spain . . 213 
India: 

DendrMHps bispimsusin 

S. India. 756 

Prost as Cause of Un- 
soundness !n Sal Timber. . * 739 
Lofmthus longifloms on 

Eucalyptus msiraia .743 ' 

Olive Pruit Ply (Eacus 

oUm) . 23:2 

Indo-Chlna: Piji Disease of Su¬ 
gar Cane, Protection Measuf- 

es . ....... 235 

Ink Diseases: Of Chestnuts, Con¬ 
trol Measures in Italy .... 236 
Inseetidd^: 

Australian Ilegulations . 221 
Bichromate of Potassium 
and Cbpper, Antiseptic Power 581 ' 


Bryonia diotca, Decoction 
of Roots as Insecticide . . 302 

Calcium cyanide. Nicoti¬ 
ne and Aphidozer in U. S. A. 582 
Nicotine Content of To¬ 
bacco as Insecticide . . 935, 905 
Sale Arrangements to 
Vine Growers in Germany .1144 
Sale Control in Brazil . 758 
Ditemal Breakdown; Of Apples 
in Cold Storage ... . 598 

Indomyrmex humths (Argentine 
Ant); 

In Fruit Consignments 


in Algeria.211 

On Pot Plants from the 
Riviera, Import Regulations 

in Egypt.. . 228 

Italy: 

Bryonia diowa, Decoction 
of Roots as Insecticide . . . 302 

Ink Disease of Chestnuts, 

Regulations ...236 

Locust Control . . 236 

Micromycetes on Bucalyp- 

tu$ spp. .744 

Moschicida in Control of 

Olive Ply.750 

Peronospora and Resist¬ 
ant Gragonoci Vine Hybrids 559 

Phylloxera Control, Eahib- 
ition . . .. 805 


Phylloxera, Resistant Pi- 
rovano Vine Hybrids .... 559 
Problems Discussed at 
Congress of National Dnion of 
Travelling Professors, Rome. 529 
Protection Measures 

against Plant Diseases. . . 236 

Pssudocoems mimtooM 

Disinfection Precautions with 
Bananas, Mulberry, Apple and 
Pear, etc.. 236 


Japan: ' ^ 

Badltus Cfoci, n. sp. Cau¬ 
se of Bacterial Rpt of Saf roas 443 , 



















llelmi nilmspoYium Orycac 
on Rice, Effect of Temperat¬ 
ure on Growth. H- 

Hylobim pcplomtus «ni 

Olive Tree. 

Joiialkoii Scald, sec luienuil 
Breakdown.59*^' 


Korea : Bacterial Bliglit of i/i- 
hsGU$ .* . . * . .| 4 .| 


kABORAtomiss, Fhylopatlio- 
logical; 

At Almeida (Portugal) , 244 
Cotton Boll Weevil 
oratory, Florence, S* C. (tJ. S,) 270 
Groundnut Investigations, 

M* Bambey (Senegal). , . . 1080 
Seed-borne Diseases, Mu¬ 
nich (Germany).1092 

Deaf'Rust: On Areals, losses 

in U. S. A.60, ^6 

Leoanium (Akermes) coke: On 
Cok acumtmta in Gold Coast 746 
legislative Measures: 

Fumigation in Egypt . . 228 
Fumigation in S. Africa » 764 
Internal Megukhons (Fun¬ 
gous Diseases); 

Black Scab in Egypt . . 228 
Black Scab in France . • 105^ 


Citrus Disease in Italy, • 236 
Fiji Disease, Sugar Cane 

in Indo-Chhia.235 

Forest Tree Diseases in 

Spain . . ..* • , 456 

Fhylbsrera Certificates 
Luxembourg 237 

Services, Fhytopathological: • 
In China 455 

In France 457 

In Greece. 233 

In Portugal.244 

Wart Disease in B^ypt . * . 228 


Inkmtii Ikgidativii {Pvsts), 


A utm aspts /y *nn in 


KRJI't . 

7,¥? 

Boll Worni, i‘'tuni^ration 


Ordcis* Egypt , . , . . 


Pvmtitia utpdnk in Spatn 

I'M? 

Cc*ni B(»icr, Eum|«Min in 


V. S. A.. . 


Fotchl Tree in 


Spain .. 


Iridomytnk^x hunnhs v.ir. 


arwgam in Egypt.. 

228 

I^ocusis: lu . 

240 

lu Morocco. . 

238 

Ill vSpasu . . . 

2 20 

Lymafitrm dispar in Spain 



1047 

Olive I'ree Pests, in Spxiin 


Orthmda imigni&in Egypt 

7.59 

Plants and Fruit Pfsts in 


D, a A. 

230 

Scale, Banana {Pseudococ- 


mu comtochi) in Italy . . . 

236 

Smoke Injury to Ft^resla 


in Austria .... 4 ... . 

204 

Weeds, Eradication in V, 


S. A. 


InsecUciies and Fungicides : 


Regulations, Sale, in Bra¬ 


zil..... . .. 4 

758 

Regulations, in Tu¬ 


nisia ..... . 

.!.}<) 

Quarmtim Miasmas : 


In Africa, South .... 

7 fH 

» Egypt ....... 


» Great Britain .... 


» Holland. 


» Italy. 

JIM) 

» I,UXeTlll)OHJ^{ .... 

-SJ 7 

» Nyasalantl. 

W5.i 

» Philippines ..... 

io.|b 

» Poland ...44., 

1057 

n United States .... 

230 

Lesped$ga stipulacea: Sclerotium 



Rolfeii in XT. S* A. . , * 9x3, BBB 


Locmk danim {Pachyiylm dani^ 
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cm - ikdifmda m^gmkma) 

in Hungary.446 

l^o^ntsts. 

Atiil«r^)CUBt Stations, m 


Algeria, Rejxirts.445 

Control Ordeis. 

Ill N. jRi|uatormi Africa 249 

n Italy . *.236 

» Mexico.240 

« Morocco 238 

» Spain.'. . 229 

Destruction in Transvaal 
with Docuvatore Machine , , 841 
Injulies Caused in Hun- 

gary, 1913-23'.446 

International Organisa¬ 
tion for Control ...... 445 

Locusts in Bulgaria in 

3:923. 447 

I^ose Smut, see UsUlago Tritici, BfS 


892 


Lomntkm hngifloms: On Eu^- 
calyptm fostrata in India . . 745 
Louisiana: Diatmea sacohamlis, 
hoss percentage of Sugar Cane 

in 1923.. 754 

Lucano see Orycies rhinoceros (?) 71 

Luxembourg: Phylloxera Certi¬ 
fication. ... 237 


Lynmntria dispar (Gypsy Moth): 

In Chestnut Woods in 
Spain, State Regulations . . . 1047 
In Oak Woods in Spain 
Eradication Measures . . . 456 

Cahsoma inquisitor and 
Xyhdrepa quadripunctata as 
Natural Enemies in Spain . * 749 


jUi-Acm^mMd BPodtyjpTomM: 

On Eu<^yptus in Italy.... 744 
Manioc: Eoot Rot and DUopho^ 
mU EUa in Bra.!?;!! - . . 917^ 3 pb 


Mexico t 

Locusts Control Conven¬ 
tion 240 

PhyiopUhora mmmm on 
Tomato 207. 


Michigan: Cronartium nhcola 
on Pirns Strobus , .... 209 

Micromycetes: Gloeosporium, Ma* 
crophoma and Physalospora on 


Eucalyptus in Italy.744 

Mildew, Gooseberry, see Sphae- 
rotheca rmfs^wae .1133 


Morocco: Locust Control , . . 238 
Mosaic, Cotton: In China . 59, xo^ 
Mosaic, Sugar Cane * 

Control in W. Indies . . 253 
Immune Sugar Cane 
Variety, Plulippmes . ... 205 
Mulberry: 

D%asp%s pentagona in 


France.453 

' Pseudococcus comstocki, 
Disinfection Precautions in 

Italy .236 

Musa: Quarantine Measures in 
Philippines ......... 1046 

See also Banana. 


Narcissus,: Import Bulb Re¬ 
strictions in Great Britain. . 232 
Nicotiana rustica: Use as Insec¬ 
ticide in U. S. A.935, go6 

Nomus cardtnahs: For Control 
oi Icerya purohasiin SpeLtn , . 213 

Oak: Lymantria dispar^ Eradi¬ 
cation in Spain . ..... 456 
Oak Leaf Roller, see Tortrix viri- 

dam .. 749 

Oceania: Euryphlepsia cocos,'n» 
sp. on Coconut Palms in Gua- 

dalcanar.75^ 

Oedaleus nigrofasciatus: In Hun¬ 
gary . 446 

Oedipoda migraioria =*= Locusta 
danica): In Hungary .... 446 

Olive: , » 

Ikbous okae: 

In India 212 

In Italy (Control 
ures) ......... 4 . 750 
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In vSpam (Control Meas¬ 
ures} . . .. 75 ^ 

Hyhbitfh perfvnHus in 

Japan, *.. . . , 451 

Phioeothnps oleae utul 
Fhlo&otri!m$ MndmvmdeSt Ia‘K“ 
islative Control ni Spain , * zm 
Olive Fruit Fly, see Duaisohac, 

7,W 75* 

Opius mncolor: For Control of 
Dams ohm in Spain , * . . 213 
Oyphama dentioauda : In Hun¬ 
gary .4‘1^ 

Orihensta tnsignis ' Scheduled us 
Injurious Fruit Tree Imcct in 

Egypt.759, TZ5 

Oryctes fhimceros (?); Qn Coco 
Palm in Mexico ...... jt 

OUonhynchus tauctisi On Him- 
barb in France.. 216 


PdCBYTYius mmcA (t« Locusia 


danka ): In Hungary . • . * 446 
Palestine: Triom buMoni on 

Fig Trees.. 757 

Pear, 

Epidiaspi^ pyncola in 
Uruguay 4555 


Pseudococms comsiockh 
Disinfection Precautions in 

Italy ..236 

Psronospora: Resistant Grago- 
noci Vine Hybrids in Italy, . 559 

Peru: Ansisirosoma sp.: On Su¬ 
gar Cane.. . • * * 755 

Phempoccus ^renadensis i On 
Egg Plants and- Aster spp, in 

Grenada ...746 

Philippines: Quarantine Meas¬ 
ures for Agricultural Pro¬ 
ducts .1046 

Phtoeothrips oUaei On Olive in 
Spain; Control Orders .... 229 

Phloeotnbus scarabaeoides : On 
Olive in Spain, Control Or¬ 
ders t '.* , , . . 229 


Phylhma, Vint* * 

Cctlifu\tt lou Rrgulat U ms. 

Diixcinbonrg..M/ 

i'^xhihition of CnulK^I 

Measures. Italy.N'f, 

l^ovauo ViiH' Jly1»!ul\ 

Rvsi.stjuit iu Italy. 

PhvUi) xera nutatf n Conti ul 

Measwrch in Vulnnd 10^,7 
Physalospora hinaiypimnm : iht 
Kucalyptus with Ghm^poNum 

in Italy.. 744 

Physiological Decay, see Inhu- 
nal Breukdtwu 59*^* 

Phytopathological »^^rvict*s: 

In Chiiui io(»4 

» Fnmce ....... 457 

» Great Britain ... .1171 

» Greece.233 

» Portugal.241 

Phytophihom mernmna : On 'fo- 
mate in Mexico ...... 207 

** Picudo del aguacate ** see tki- 

Ivpus hun . 217 

Phxc Apple: Quaranthu* Meas¬ 
ures in Philippines ..... iu4C> 

Fink Bollworm, see Pla^yt'dw 
gossypieUa ......... 25B 

Pirns stfohus : CmmHium ribh 
cola in Michigmi ...... 209 

Plaiyedra gossypieUa (Fink Boll- 
wonn): On Cotton in Tan¬ 
ganyika . . . 25H 

See also Gekchm gossy- 

piella .. It51 

Poland: 

Diseases and Pests, Con¬ 
trol (especially imported Syn* 
chytrium endohioUmm^ pAy/- 
lomra vasiatrw, AonidkUaper-^ 
niciosa and Schuomum hni^ 

gera) .. 1057 

Synckytrium mdobioiimm, 
Protective Measures .... 743 
Porto Rico; 

BeUipus fauri on Avocado 217 
list of Insects in tliu 
Island 747 
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Fortiigal: 

Fhjtopatliological I^abor- 
idoty, Almdda, Prophylactic 


Measures aiid Supervision . . 244 
Potato: 

Black Scab Import Meas¬ 
ures in Egypt.228 

Black Scab Import Meas¬ 
ures in France* **,.*, 1051 


Black Scab Import Meas¬ 
ures in Poland.* * 1057 

Degeneration, Causes of 1110 
Diseases and Cupric Treat¬ 


ment . . mo 

Diseases, T^xlnbition of 1133 
Dofyphora, Control * . . mo 
Wart Disease in Great 

Britain.* . . 206 

Prenokpis fulva (« Fonniga cu- 
yabana): In Control of Aita 
$exd$ns in Brazil) 448 

Pro-parte, see Acfydium migrato^ 

Hum .. 446 


PfospaUeUa fa$ciaia : As Parasi¬ 
tes of Chfy$omphatu$ dtctyo-* 

spermi in France.748 

Protoparce {Phkg&thontius) seMa 
var* paphusi On Tobacco in 

Uruguay.215 

Pseudococcus comtocM : On Ba¬ 
nanas in Italy, Disinfection 
Precautions 2*36 

IH^ccimu graminis iniici (Stem 
Rust): Reaction of Ranted 
Wheat Varieties in U. S* A. Bgt , 8^$ 


QtyARAH'fXHJ® MjEOAStmBS, see X^e- 
gislative Measures. 


Rhubarb : OUorrhynchus rau- 
cus in France ....... 2^6 

Rice; 

, Apus mmriformis in Spain 450 
HHmimhosporium Oryzae, 
md Effect pn Tempemture. * 442 


Quarantine Meastes in 
Philippines . 1046 

Root Rot; Of Manioc in Bra- 

S5il. 9 ^ 7 * ^90 

Rose: Diseases of Glasshouse 

Plants.441: 

Rot, Bacterial: Of Sa&on 
Caused by Bacillus Cfoct in 

Japan.443 

Rubber: Studies of Diseases in 

Amazon Valley.813 

Rust, Cereals: Common oii Date 
Sown Crops in Norway . 899, 880 


SA 3 ?FnoN: Bacterial Rot in 

Japan.443 

San Jos6 Scale, see Aonidulla 

permciosa . 1057 

Scald: On Apples in Cold Stor¬ 
age . 5 P 5 

Scale, Aspidistus aonidium . 228 
Scale, Mulberry, see J)%asp%$ pen- 

tagona .453 

Scarabaeidae: Anststroma on 
Sugar Cane in Peru.755 


Schizoneufa lanigera ; Control 
Import Measures in Poland 1057 
Sckroitum Rolfsti : On Lespedeza 
sUpulacea m Southern U. S. A. 915* 

888 

Seed-borne Diseases: Laborat¬ 
ory and Field Investigations 

in Germaiiy.1092 

Senegal: Groundnut Phyto- 
pathological Laboratory at 
Bambey ........ 1080 

Silver Leaf, see Stereum purpu- 

. .xrss 

Smoke; 

As Factor Inimical to PJ' 

Vegetation.- 74 ^ 

protection Laws for For¬ 
ests and Agriculture in Aus¬ 
tria 204 

Smut: Cereals, I<osses in ,U. 

S* A. .. 60 
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Soft Scald, see Internal Bsreak- 

doTO .. sgB 

Spain: 

Apus cancnformu on Rice 450 
Ceratitis capttata^ Lyman- 
tna dispaf and Insectivorous 
Birds, State Regulations * . X047 
Darns okas, Control , , * 751 
Forest Tree Diseases and 
Pests, Control Order .... 456 
Ivocust Control Orders . 229 
Lymantria dispar and Tor- 
tr%x v%r%dam, Natural En¬ 
emies of . 749 

Lymantna dispar^ Eradi¬ 
cation Measures m Oak Woods 456 
Phloeotrihus scarahaeo%d&s 
and Phlooothrips okae, on Oli¬ 


ves, Control Order.229 

See also Iberia ..... 741 
Spha&rotheca mors-uvaei Esdiib- 
its at British E^ipire Exhib¬ 
ition . . ..1133 

Sphingidae: Protoparce sexta var. 

paphus on Tobaccoin Uruguay 215 
Spotting: Of Apples in Cold Sto¬ 
rage , . S95 

Spraying: 

Arsenic in Control of Cot¬ 
ton Boll Weevil....... 449 


Chlorates, and Denatur- 
ated Salt for Weeds *. . . , 210 
l^trionte; Molasses, Ar¬ 
senate of Soda* Borate of Soda* 


Boric Acid, and Glycerine for 

Olive Fly. 751 

MbscMcida, Molasses, Ar- 
senite of Soda in Control of 

Olive Fly. 750 

St Vincent; Distinctive Cot¬ 
ton Pest Measures.1054 

Stem Oitdler, mt Abides hrmii- 
rostris ..25S 


Stem Rust; Of Cereals, Dosses 

, in U. S. A. .* 40, 

Stereum pmpwmm : Exhibits at 
^ ^ B 4 tfeh Empire Exhibition . * 2:133 


SUctococcus anmme : On Fruits 
of Anom mumata in Africa . 746 
Stripe: Of Cereals, Dosses in ID 


S. A. ^0,86 

Sugar Cane: 

Ansistrosoma sp. Mew to 
Peru .. 755 


Diairam $aahuyaiii>, 
ses in Douisiana, 1923 .... 754 
Fiji Disease, Protection 
Measures in Indo-Cliina . . . 235 
Mosaic, Control in W. 

Indies.. 253 

Mosaic, Immune Variety 205 
Quarantine Measures, 

Philippines.X04O 

Sweet Pea: Diseases of Glass¬ 
house Plants ........ 441 

SyUpta derogaia (I^eaf Roller): 

Investigations in Tanganyika 258 
Synchyirium endobwtimm, see 
Wart Disease, 228, 743, 1051, 

1057 


Tar : As Factor Inimical to Ve¬ 
getation ..740 

Tea; 

Dendrothrips Uspinosm in 

S. India. 756 

Diseases, General )[Mono- 
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